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ives New Pipe Lines a 
CLEAN Bit of HEAT 


Unless thoroughly sterilize 

culting in, every new pipe 
source of danger to the healtl 
community. 


Most up-to-date cities have so 
problem by a method that is nov 
cally standard on all new cons 
and repair work. 


Dry HTH is distributed in t 
sections as they are laid, and the 
the line is still cut off from the 
the system, it is slowly filled wit 
After standing an hour or m 
water is flushed off through a hy 
the further end of the line. 


HTH is a stable, dry, free-flo 
cium hypochlorite that should 
on hand at all times. Not only 
line sterilizing, but for many chlo 
jobs where treatment is on a 
scale or where chlorination is 
seasonal or in out-of-the-way place 


HTH effectively chlorinates small 


or isolated reservoirs. 


HTH maintains sanitary condi 
tions in and around the swim- 
ming pool. 


Many sewage disposal plants de- 
pend on HTH for deodoriz- 
ing sludge drying beds. 


of municipal sanitation jobs for 
TH is ideally suited: 


ng small or isolated water supplies. 

pply of chlorine for emergencies. 

1g newly-laid and newly-repaired pipe lines. 
algae growths in reservoirs, rapid sand filters, 
systems, trickling filters. 

g and deodorizing sewage, sludge drying beds, 


pool sanitation, 


ITH from your regular supply 
r write or wire direct. 


HIESON ALKALI WORKS (Inc.) 
Park Avenue, New York, N. Y. 
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ai its strength 
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boxes of two 40-Ib. cans, 
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Malcolm Pirnie, Consulting Engineer 
of New York City and President-elect 
of the A. W. W. A., in a near future 
issue will discuss the _ subject of 
“Water Supply in Relation to City 
and Regional Planning.” 





Darwin W. Townsend, Principal As-— 
sistant Engineer of the Sewerage 
Commission of Milwaukee, is prepar- 
ing two articles on “Screenings and 
Grit Incineration.’’ A description of 
the new screenings incineration plant 
at Milwaukee will be presented. Ex-— 
periences in operation and operating 
cost data will be revealed in a second 
article. 
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Water Works at Danvers, Mass., will 
recount interesting and unusual “Ex- 
periences in Locating Pipe Lines’’ with 
the wireless pipe locator. 





Harry F. Ferguson, Chief Engineer of 
the Illinois State Department of 
Health, will tell of the revamping of 
an overloaded sewage treatment works 
wherein chlorination is being success— 
fully used for relieving bad stream con- 
ditions in lieu of funds for the con- 
struction of additional new works at 
this time. 





P. S. Wilson, Consultant in Water 
Works Operation and formerly with 
the Community Water Service Com- 
pany, will describe practical methods 
of making flow and pressure tests at 
fire hydrants and the value of secur- 
ing such data. 

A. C. Orthmann, Consulting Chemical 
Engineer of Milwaukee, presents his 
first article on the subject of ‘‘Water 
Supply for Leather T'anning’’ in this 
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Get that 


Rocking 
Chair 


Feeling!! 





~, SRT ee everywhere 
have experienced the same difficulties you 
have had—algae growths, industrial waste, 
spills, drouths, etc., which caused water to 
smell and taste bad. 


Not just a few, but literally hundreds of 
such then have found a cure for bad tasting 
water, which has taken away their worries 
on that score and given them a feeling of 
security—that Rocking Chair Feeling of 
contentment. 


This same security is now offered to you— 
not to test and experiment with, but to use 
regularly — secure in the assurance that 
AQUA NUCHAR will remove the causes 
of taste and odor in water, without adding 
anything to the finished water. NUCHAR 
is not soluble in water. It mixes with water 
—takes to itself by the process of adsorp- 
tion, those impurities which have caused 
your trouble, and either settles out in the 


settling basins or is 
caught on the filters, 
permitting the cleaned, 
purified water to flow 
to the mains and taps. 





This title was suggested 
by Water Works Super- 
intendents who have it. 
They have it because 





The season is rapidly of their alertness. 


approaching when one 











or more of these 

troubles may reach your supply. Our well 
scattered warehouse stocks will enable you 
to get quick service on AQUA NUCHAR, 
but we urge you to have a supply on hand 
for the first appearance of trouble, or bet- 
ter still, do as many other Superintendents 
do, use a small amount of NUCHAR con- 
tinuously because it not only prevents bad 
tasting water but makes good water better 
—improves the flavor—removes flatness 
and makes it sparkling. 


Over 400 water supplies are NUCHAR 
treated, and the superintendents have That 
Rocking Chair Feeling. 


INDUSTRIAL CHEMICAL SALES CO., Inc. 








Do you mention WATER WORKS AND SEWERAGE when writing? Please do. 





205 W. Wacker Drive, Chicago, II. 








TRADE-MARK 


Use this new, highly concentrated powder 
that contains over 70% available Chlorine. 
Progressive municipalities find that it is 
especially adapted for use as a disinfecting 
solution in swimming pools and water, 
because it keeps water safe at all times at 
extremely low cost. 

You are always sure of a uniform solu- 
tion with Perchloron ... because its stabil- 
ity is unquestioned. Perchloron can be 
used in any pool . . . regardless of type or 
size. It requires no technical supervision 
and is packed in convenient cans... one 
dozen cans to the case. 








EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PENNA. 
Branch Sales Offices: New York, Pittsburgh, Chicago, St. Louis, Wyandotte, Mich., and Tacoma, Wash. 
Works: Philadelphia and Natrona, Pa.; Wyandotte and Menominee, Mich.; Tacoma, Wash., Tacoma Electrochemical Co. 
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OPERATING CONDITIONS AT THE 
ATHENS, GREECE, WATER PURIFICATION PLANT 


By LOUIS A. GEUPEL 


Water Purification Engineer, Societe Des Eaux, 


Athens, Greece. 


HE water supply 

for Athens, Piraeus, 

and Environs is ob- 
tained from a number of 
sources, namely, Old 
Hadrian Aqueduct which 
receives its supply from 
the galleries located 
southerly from Mt. Parnas 
in amounts of about 6,000 
cubic meters (1,600,000 
gallons) per day in the 
summer; the new im- 
pounded Lake of Mara- 
thon with its normal ca- 
pacity of 42,000,000 cubic 
meters (11,000,000,000 
U. S. gallons); the per- 
colation water from the 
limestone strata into 13.48 
kilometers (8.5 miles) of 
tunnel which yields ap- 
proximately 5,000 cubic 


meters (1,325,000 U. S. gallons) per day ; and the Koki- 
nara driven wells in the limestone with artesian flow into 
the tunnels amounting to approximately 4,300 cubic me- 


ters (1,400,000 U. S. Gallons) per day. 








The author of this article writes to say: “This 
sketchy description of the new filtration plant at 
Athens, with a few comments on operating results, 
is being written for WATER WorKS AND SEWERAGE 
with the thought that the spread of American prac- 
tice and equipment to foreign water works fields 
would interest American water works men.” 

The products of twelve different nations were 
used in the plant but by far American equipment 
predominated. 

Mr. Geupel, formerly Chief Engineer of the 
Ulen Company’s organization in Poland, joined the 
Athens organization of this company in 1930 as 
Engineer of Design and later as Construction Su- 
perintendent during the construction of the filtra- 
tion plant. Upon completion of the plant he be- 
came Superintendent of Filtration for the operating 
company, the Societe Des Eaux, and has only re- 
cently returned to America.—EDITor. 








lons per day during the 
summer months, is a part 
of the old water system of 
Athens built about 115 to 
130 A. D. under the 
regimes of Emperors 
Hadrian and Antonius 
Pius. Twenty-five kilo- 
meters (15.5 miles) of the 
aqueduct and galleries ex- 
tending from the bases of 
Mt. Parnas and Penteli- 
kon to the city of Athens 
have been repaired and the 
aqueduct still delivers 
from 1,600,000 U. S. gal- 
lons per day of clear sub- 
terranean limestone water 
in the summer, to 5,300,- 
000 U. S. gallons of 
slightly turbid water dur- 
ing the wet season. The 
depth of the Hadrian 


Aqueduct varies from 10 meters (roughly 33 ft.) to 40 
meters (131 ft.) below ground surface, and the shafts 
for the old construction are 30 to 40 meters (100 to 131 
ft.) apart. These shafts are round and of limestone 


The cities of Athens, Piraeus and Environs are using masonry construction. These are now capped over with 


about 35,000 cubic meters (9,300,000 U. S. gallons) of 


concrete domes, but were originally covered over with 


water per day which, with the system 50 per cent con- marble slabs. The Hadrian Aqueduct delivers water to 


nected to the consumers, due to lack of funds, shows 
about 20 liters (5.5 gallons) per capita per day con- 


sumed. 


The Hadrian Aqueduct, yielding 1,600,000 U. S. gal- 


city water system. 


the new and old Hadrian reservoirs located on the slopes 
of Mt. Lycabetus from where it travels by gravity to the 


As in most clear limestone waters pollution is found, 




















































in Rear of Sprayco Equipped Aerator. 


General View of New 18 MGD Filtration Plant, Athens, Greece. 
Link-Belt Wash Water Recovery Plant on Extreme Right Down Hill. 


; 





Wash Water Tank 


Largely an American Equipped Plant. J 
Filtered Water 


Reservoir (covered) Just Beyond 


in all untreated samples. When used, the Hadrian water 
is ammoniated and chlorinated before entering the stor- 
age reservoirs. The storage reservoirs permit at least 
a six hours’ retention period which we know is ampie 
time for any delayed germicidal action by the chlora- 
mines. All samples of the treated water have met the re- 
quirements of the U. S. Public Health Service. 
Operating Procedure 

The general operating procedure during the year is 
to use the Hadrian water only when it is needed and then 
only when this supply is clear and wholesome. During 
the year 1932 the Hadrian water was introduced into 
the system on July 16th. The specific date was deter- 
mined by the lowering of the level of Lake Marathon to 
50 centimeters (20 inches) below the crest of the over- 
flow of the dam. One must understand the climate con- 
ditions and also the amount of rain fall at Athens and 
vicinity to appreciate why no risks are taken in the mat- 
ter of depleting the impounded supply. From May to 
November each year, very little if any rainfall occurs, 
which means that the water stored in Lake Marathon 
even with its 8 to 10 millimeter (0.35 to 0.4 inch) evap- 
oration loss per day, must be conserved in anticipation of 
the possibility of a dry winter without the average rain- 
fall and run-off. The above explanation clearly shows 
why the 6,000 cubic meters per day flow from Hadrian 
is used during the dry season. In winter when the 
Hadrian galleries yield 15,000 cubic meters (4,000,000 
U. S. gallons) and the water is slightly turbid, the lake 
at Marathon is also generally overflowing and all of the 
water supplied consumers passes through the new 18 
million gallon filtration plant. 

All water from Lake Marathon, the weeper tunnel, 
and the Kokinara wells comes by gravity to the filtration 
plant thence into a 42,000 cubic meter (11,000,000 U. S. 
gallon) covered clear water reservoir from which it 
flows by gravity to the city. 

The turbidity of the raw water is usually very low, 





























ranging from 5 to 10 parts per million during 8 months 
of the year and from 20 to, perhaps, a rare 100 parts 
per million after heavy down pours during the other four 
months of the year. One can see by virtue of the large 
clear water reservoir of 42,000 cubic meters (11,000,000 
U. S. gallons) capacity, with good circulation and a con- 
sumption of 6 to 8 million gallons per day only, that the 
filtration plant was not considered an economical unit 
of construction and the Government of Greece was so 
informed. The Government Control together with the 
Sanitary Commission wished to have a guarantee of clear 
and safe water at all times and realizing that the entire 
purification plant cost amounted to but 3 per cent of the 
total construction work, ordered the building of the fil- 
tration plant, including aeration, sedimentation, filtration, 
chloramine sterilization, and a wash water recovery plant. 
The filtration plant completed and placed in operation 
on Jan. 10, 1932, has operated continuously without any 
shut down. 


The Filtration Plant 


The following is a description of component parts of 
the filter plant. 


Aeration 

The aerator is located in a separate open basin on the 
crest of a rock hill adjacent to the filters. The water 
is sprayed through 100 Spraco center-jet bronze nozzles 
having 1% inch orifices. The nozzles require 5 meters 
(7 lbs. per square inch) head, which gives a full cone 
spray. These nozzles are operating excellently and the 
full capacity of the aerator is about 65,000 meters (17,- 
000,000 U. S. gallons) per day. 


Chemical Feed, Mixing and Prechlorination 


From the aerator the water flows by gravity through 
a rack and screen chamber thence through a 40-inch 
diameter pipe line to the chemical mixing tank, then 
through the “round the end” baffled mixing chamber 
into the influent flume to the sedimentation basin. Four 
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solution tanks were constructed and two American made 
dry feed machines have been installed to feed sulphate 
of amlumina and also lime if necessary. All chemical 
feed is manually controlled with Roberts Filter Co. 
orifice boxes for the solution. A Simplex Venturi meter 
is placed in the 40 inch water line and if automatic feed 
control apparatus is desired in the future it can be con- 
nected to this meter. 

Sulphate of alumina alone is fed into the raw water, 
in varying amounts depending on the turbidity. The 





Looking Across Lake Marathon, One Source of Athens’ Water 
Supply 


present normal turbidity of 5 to 10 parts per million 
requires very little alum (about 3.5 parts per million) 
merely to react on that small amount of colloidal fine 
clay held in suspension. 

Due to heavy algae growths it was found necessary to 
chlorinate before filtration and the writer decided to 
introduce all of the chlorine in the forms of prechlorina- 
tion, employing chloramine treatment before sedimen- 
tation and filtration. Ammonia is introduced through 
a Wallace and Tiernan ammoniator into the 40 inch line 
after the water leaves the aerator. The chlorine is in- 
troduced into the water beyond the mixing channel, 











Operating Floon Filtration Plant, Athens, Greece. Operating 

Tables Equipped with American Indicating and Recording 

Gages by Simplex Valve & Meter Co., and Control Appurte- 
nances by Roberts Filter Mfg. Co. 


about 60 meters (197 ft.) after the ammonia is intro- 
duced. The sulphate of alumina is fed into the water 20 
meters (65 ft.) after ammonia is introduced and 40 
meters (132 ft.) before chlorination. Chlorine is in- 





115 


troduced into the water through a Wallace and Tiernan 
vacuum, type solution feed chlorinator. The relation of 
rates of ammonia feed and the chlorine feed have been 
held to about 1 ammonia to 1.6 or 1.7 chlorine. In actual 
amounts the dosages have been 0.23 p.p.m. ammonia 
and .36 to .37 p.p.m. chlorine. The above dosages pro- 
duce from 0.2 to 0.25 p.p.m. excess (residual) chlorine 
in the water 36 hours later after passing through the 
filters and the 11,000,000 gallons middle service reser- 
voir. About 0.15 p.p.m. is found in the mains about 
three miles from the plant. In the middle of July the 
relation of rates was changed to about .16 p.p.m. am- 
monia and 0.38 p.p.m. chlorine. 

Nitrites are found in the system in varying amounts 
and apparently result from the use of ammonia. Change 
in the ratio of one ammonia to three chlorine largely 
eliminated the nitrites. 


Sedimentation Basins 

Sedimentation of the coagulated water is effected in 
three open, continuous flow sedimentation basins, each 
15 meters (49.2 ft.) wide, 32 meters (105 ft.) long, 
and 5.3 meters (17.4 ft.) deep which provide a 3-hour 
detention period for the normal capacity of 56,700 cubic 
meters (15,000,000 gallons) per day, or about 4 hours 
for the present flow rate of 45,000 cubic meters (11,- 
600,000 gallons) per day. The basins are equipped with 
hanging slotted baffles to improve displacement and give 
an effective detention of the coagulated water. 


Filters and Appurtenances 


The filtration plant is equipped with ten 5,670 cubic 
meters (1,500,000 U. S. gallons) per day gravity filter 











Chemical Laboratory, Filtration Plant, Athens, Greece 


units equipped with Ludlow hydraulically operated 
valves; Simplex Valve and Meter Co. Venturi con- 
trollers, loss of head gauges, and rate of flow gauges. 
Roberts Filter Manufacturing Co.’s operating table ap- 
purtenances are installed on marble tables constructed 
of Pentelikon marble from Greece. The only pumping 
in the plant is that of the wash water. That is pumped 
from the clear water reservoir by Worthington centrif- 
ugal pumps (General Electric motors) to the 600 cubic 
meter (160,000 U. S. gallons) reinforced concrete cov- 
ered reservoir located at the proper elevation on the 
hill adjacent to the plant. In case of emergency the 
filter may be washed with raw water. This is possible 
due to the fact that the aerator nozzles are set to operate 
at the same head as the overflow of the wash water 
reservoir. That is to say with the very good raw water 
of 5 turbidity, and opening the 24 inch by-pass between 
the aerator and the wash water reservoir lines the tank 
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may be kept full of clean raw water. This emergency 
operation causes the use of the rewash valve of the filter 
units extensively and we approve of washing with raw 
water only in case of necessity. All hydraulic valves are 
connected to the board through Roberts Filter Co.’s 4- 
way valves installed inside the tables, and the connecting 
pressure pipe lines to the valves are constructed of cop- 
per tubing, eliminating elbows and fittings other than 
the connecting pieces. All small valves and brass fittings 
in the gallery and in the plant are of Crane Co. manu- 
facture. All cast iron fittings and pipe on the plant and 
in the gallery are of French Pont-A Mousson manufac- 
ture, with all flanged connections patterned after speci- 
fications and standards of the A. W. W. A. All sluice 
gates used on the basins and in the wash water recovery 
plant are of British manufacture (Ham Baker, Ltd.), 
and all railings are of Swiss manufacture (Georges 
Fischer). American made valves (Ludlow) were used 
throughout the plant. 
Laboratory Control 

In conjunction with the filtration plant is a fully 
equipped chemical and bacteriological laboratory in 
which bacteriological exami- 
 ..»| nations of raw, aerated, set- 
; ‘| tled, filtered, and delivered 
water are made daily and 
about 200 examinations of 
samples obtained from dead 
ends, and residence taps are 
made every month. Chem- 
ical examinations for alka- 
linity, residual chlorine, pH 
value, nitrites are now made 
daily. Total carbonate and 
non-carbonate hardness, 
chlorides, iron, nitrates, etc., 
are made every week. The 
laboratory employes methods 
of the American Public 
Health Association as prescribed in “Standard Methods.” 
The results also show good water bacteriologically in the 
dead ends. The bacteriological counts of the finished 
water delivered to the city are extremely low. For 
example, one month the average in one c.c was 2.7 
on agar and 2.2 for gelatine, and 4 on agar and 3 





— 


SW. 
ax Y 
' ~ 
Ly 

» \ 

x ? 














Louis A. Geupel 














Bacteriological Laboratory, Filtration Plant, Athens, Greece 


on gelatine in another month. The bacterial counts 
of the raw water are also very low in comparison 
with the river conditions in the U. S. A., namely, the 
counts for one month averaged 13 on agar, and 38 
on gelatine and 19.5 on agar and 41.5 on gelatine in 
another month. Of these raw water samples inoculated 
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into lactose broth, the 0.1 cc. portiuus were 100 
cent negative; the 1.0 cc. portions 93 per cent negative: 





and 10.0 ce. portions were 79 per cent negative. Bac. 
teriological media is purchased from the Digestive Fer. 


ments Co. of Detroit. 

The chemical data shows average pH of 7.4 or 7.5; 
chlorides average 27 or 28; traces of nitrites in the raw 
water; iron zero; total hardness averages about 200, 
194 parts being carbonate hardness and only 6 parts 
non-carbonate. The hardness of the lake at Marathon 
is about 165 which is raised to 200 by the addition of 
the well water of Kokinara and the tunnel weeper water, 


Waste Water Recovery Plant 


The water recovery plant is merely a surge tank, 
which receives the dirty wash water and the clean over- 
flow and drainage and allows the water to be settled 
again by flowing continuously through a control sluice 
gate into two Link-Belt straight line settlers. From the 
settlers the sludge is dragged to the hoppers by the Link- 
Belt scrapers and the settled top water overflows four 
weirs to the pump suction well. From the pump suction 
well the water is pumped by automatic float controlled 
Worthington centrifugal pumps into the influent main 
to the plant and passes through the aerator and entire 
filtration process again. This salvaging plant is most 
interesting and the results of several months show un- 
recovered total plant waste amounting to but 0.33 per 
cent of the raw water treated. That is to say, with the 
original plant the total loss of 1.76 per cent was reduced 
practically 85 per cent by operating the recovery plant. 
The saving of water amounts to about 140,000 U. S. 
gallons per day which is equivalent to roughly 55,000,000 
gallons per year. As explained previously the dry season 
in the vicinity of Athens lasts about 8 months and some 
years very little rain falls at all, so the stored water must 
be carefully conserved when the dam at Marathon is not 
overflowing. Because of this the recovery plant is a 
valuable addition to the plant. 


A Distribution Feature of Interest 


An interesting feature of the distribution of water is 
the fact that very few residences have their plumbing 
system directly connected to the mains. The houses have 
tanks on the roofs which are filled from the mains. 
These tanks were a necessary part of the old water sys- 
tem which was only capable of supplying water to dif- 
ferent sections of the city on alternate days. As rapidly 
as plumbing can be renovated to stand the pressures 
carried in the mains direct connections will be enforced 
and the roof tanks then abandoned. The use of these 
tanks with resultant low head on the fixtures and also 
the past habits of water conservation added to the fact 
that but 50 per cent of the population is connected for 
the low consumption of 5.5 gallons per capita. 


v 
Los Angeles Water Laboratory Enlarged 


Greater facility and efficiency in the operation of the 
laboratories of the Bureau of Water Works and Supply 
is expected to result from the rearrangement and en- 
largement of its laboratory facilities. The staff now is 
operating under its new arrangement. 

The following rooms are included in the group on the 
tenth floor of the Second street building: Office of Dr. 
Carl Wilson, in charge of the laboratory; office of R. F. 
Goudey, sanitary engineer; sterilizing room, research 
laboratory, plankton laboratory, dark room, chemical lab- 
oratory, record room, test laboratory. 

New equipment installed includes a Boron testing 
equipment in which the electrometric titration of boric 
acid is employed in determining Boron in water samples. 
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PERFORMANCE OF THE LAUGHLIN 
PROCESS OF SEWAGE TREATMENT 


A Report Covering Investigation and Tests Made at 
the Experimental Plant at Coney Island, New York 


By E. HURWITZ, Sanitary Chemist, Chicago, and S. I. ZACK,* Sanitary Engineer, Chicago 


lin process for sewage treatment is located at Sew- 
age Pumping Station No. 3 of the Department of 
Sanitation, Brighton Beach, Coney Island, N. Y. Over 
a period extending from Aug. 29 to Sept. 16, 1932, a 
series of tests were made on this plant to determine the 
efficiency of the process from a standpoint of operating 


Ts E Coney Island experimental unit of the Laugh- 








Coney Island, N. Y. 


] Experimental Unit, Employing the 
Laughlin Process of Sewage Treatment 


and analytical results. The sewage treated was from 
the heart of the Coney Island amusement center at the 
height of the season, located in an otherwise purely do- 
mestic area. 


Description of Equipment and Operation 


The testing station was operated 24 hours a day on 
a schedule of two 12-hour shifts. Sewage was pumped 
with a diaphragm pump, from a wet well following bar 
screens, into a baffled lime-paper-sewage mixing box. 
This box was 4 ft. long, 1 ft. 6 in. deep and 1 ft. wide. 
A lime-paper mixture in the form of a paste was dis- 
charged every 7% minutes at the inlet of this box by 
means of a motor driven chain type conveyor carrying 
bronze flights, which passed through a wooden reservoir 
containing a measured quantity of the lime-paper paste. 
Variations in the amount picked up per flight and in the 
moisture content of the lime-paper mixture made it diff- 
cult to obtain uniform application of lime and paper to 
the sewage. The lime and paper was thoroughly mixed 
with the sewage in the first compartment of the baffled 
mixing box by a continuously operated motor driven 
propellor. Solutions of either ferric chloride or sulphate 
were added drop by drop in the last compartment from 
a Woulf bottle fitted with a pet cock. The amount of 


*Formerly Assistant Engineer, Chicago Sanitary District and 
now Sanitary Engineer associated with H. W. McKenzie Co., 
Dearborn, Mich., representing Filtration Equipment Corporation. 


iron solution used was determined by measuring the flow 
from the Woulf bottle in cubic centimeters per minute. 

The chemically treated sewage flowed by gravity into 
the central well of a 6 ft. circular steel tank, with a sew- 
age depth of 3 ft. 5 in. at the side and, a truncated cone 
shaped bottom, sloping 31% in. horizontal and 8% in. 
vertical to a central sump 9 in. deep and 9 in. in diameter. 
The tank was equipped with a mechanism for scraping 
the sludge to the central sump and with a Laughlin mag- 
netite filter and magnetic filter cleaner. The capacity 
of the tank excluding the volume above the screen and 
filter was 89.6 cu. ft. The net filter area was 11.15 sq. 
ft. and the effective settling area was 14.1 sq. ft. These 
volumes and areas were used in computing the detention 
periods, filter and settling rates. Sludge was removed 
through a valve at the bottom of the tank. The effluent 
was chlorinated with a Wallace and Tiernan chlorinator 
and finally measured by means of a 90° V-notch weir. 
Special short tests were made to determine the efficiency 
of the Laughlin filter in removing suspended solids. Also 
tests to determine the feasibility of dewatering the sludge 
from this process for ultimate incineration were made. 
An Oliver vacuum filter 1 ft. long and 1 ft. in diameter 
was used for this purpose. 

Samples of raw sewage, unchlorinated and chlorinated 
effluent were taken every half hour and composited for 
each 12 hour period. The flows and operating data were 
calculated and average on a similar basis. 








Coney Island, N. Y. 


Laughlin Settling Tank with Magnetite 
Sand Self-Cleaning Filter at the Top 


Operating and Analytical Data 


The operating data pertaining to flows, detention 
periods, settling and filtering rates are shown in Table I. 
Non-uniform pumping tended to overload or under- 
load the Laughlin clarifier for short periods of time until 
adjustments could be made. The rates and flows are 
therefore averages computed from very frequent weir 
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TABLE I—SUMMARY OF OPERATION DATA 
Based on Rate of Flow 

Filter- Settling 

No. of Flow ing Gal. Gallons 

Hours in Gallons for Detention per Sq. per Sq. 

Samples per Hours Indicated Period Ft.per Ft. per 

Averaged Day Rate Treated inHrs. Min. 24Hrs. 
BS cece: 12 6,930 5,972 1.16 0.86 987 
Night ...... 12 7,020 6,827 1.14 0.87 995 
Combined .. 24 13,950 12,799 1.15 0.87 990 


TABLE II—SUMMARY OF CHEMICALS AND 
PAPER USED PER MILLION GAL- 
LONS OF SEWAGE TREATED 








No. of Chemicals—Pounds Per Million Gallons 
Samples Hours Lime as Fenic 
Averaged per Day Paper CaO Chloride Chlorine 
1 12 420 980 159 61 
Pe 350 820 164 62 
Combined... 24 385 900 161 62 
readings. No allowance for space occupied by sludge 


was made in computing the detention periods. Upward 
flow occurs in the area below the filter and it was there- 
fore assumed that this area was not available for sedi- 
mentation. The settling rates per square foot are based 
on the surface area of the central portion only. A\l- 
though the filtering and settling rates were not excessive, 
the settling capacity was somewhat limited. The calcu- 
lated detention period on its entire volume averaged 1.15 
hours, but if allowance is made for space occupied by 
sludge and for short circuiting, the actual detention 
period would be considerably less. 

Table II shows the chemicals used per million gallons 
of sewage treated. The amounts of chemicals used in 
the process are calculated from weights recorded at the 
plant and from the analysis of the solutions and mixtures 
used. All iron compound is calculated to ferric chloride 
although the sulphate was used for a few days. 

A summary of chemical analyses of the raw sewage, 
chlorinated and unchlorinated effluents in parts per mil- 
lion and the per cents removal according to day, night 
and combined flow is shown in Table III. The results 
of chemical analyses for each 12 hour period are shown 
in Table III. 

Chemical analyses were made according to the stand- 
ard methods of the A.P.H.A. Chlorine in samples taken 
from dissolved oxygen determinations was neutralized as 
recommended by Theriault in the U. S. Public Health 
Reports, Supplement No. 90. Residual chlorine and al- 
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kalinity of samples for biochemical oxygen demand tests 
were neutralized and seeded with settled raw sewage, 


The high concentration of total solids in raw sewage _ 


and low volatile content compared to suspended solids 
indicates the presence of large amounts of mineral mat. 
ter in solution. The night sewage although consider. 
ably weaker in concentration than the day sewage had 
a higher volatile content. Several features at Caison 
No. 3, such as the addition twice each day of sodium 
nitrate to the sewage in the wet well and the discharge 
through the sewers from a large number of establish. 














Vacuum Sludge Filter in the First Laughlin Experimental 
Plant at Dearborn, Mich. 


ments featuring salt water baths contributed toward in- 
creasing the total solids content of the sewage. 

An effluent having a pH of approximately 10.0 was 
maintained throughout the test. Caustic alkalinity was 
present on only three occasions. 

The combined sewage, day and night flow, was of 
average strength, 132 p.p.m. suspended solids and 132 
p-p.m. B.O.D. The effluent obtained from the process 
was well clarified and had an average B.O.D. of 41 p.p.m. 
and 28 p.p.m. for the unchlorinated and_ chlorinated 
effluents respectively. The suspended solids of these 
effluents were 24 p.p.m. and 12 p.p.m. respectively. The 
B.O.D. samples were incubated at room temperatures 
which ranged between 20° C. and 30° C. and therefore 





TABLE III—SUMMARY OF ANALYTICAL RESULTS AND PER CENTS REMOVAL 





——Total Solids 


— -—Suspended Solids 


Pct. Pct. 5 Day Diss. — Alkalinity ~ Res. 
Source of Sample Total Volatile Volatile Total Volatile Volatile B.O.D. Oxygen Phenol M.O. pH Chlor, 
Day 9 A. M. To 9 P. M.—Sewace Treatep, 5972 Gats. RATE or FLow, 6930 Gats. Per Day 
Raw Sewage p.p.m........... 3181 1342 42 181 136 75 173 ty y an 7.4* 
Unelior; Ef. ppm.......:... 2785 984 35 24 16 67 43 as 39 178 9.9 es 
“oO | BO 2989 1006 34 12 6 50 31 5.7 71 183 9.9 0.4 
Unchlor. Rem. Pct........... 12 27 - 87 88 75 75 # 7 is ae 
ee 6 25 sca 93 96 2 +82 re" ca cee Sts = 
Nicut 9 P. M. to 9 A. M.—SEwacGeE TREATED, 6827 GALs. RATE oF FLow, 7020 GAs. Per Day 
Raw Sewage p.p.m........... 769 416 54 84 71 85 92 a 9 ae 3 a 
Unéhior. Eff. p.o.m..:.....-.. 1038 466 45 17 8 47 40 4.1 71 174 10.0 Bf 
ee a ce 1068 506 47 9 6 67 24 6.1 83 174 9.9 0.3 
Derhior:, mem. Pet...... 0s <2 +26 +10 3. 80 89 ae 57 ue aS phd, ne ae 
SS ee ee +35 +12 yi 89 92 >> 74 ‘a 4 ae es os 
Day AND NicHt ComBINED—SEWAGE TREATED, 12,799 Gats. Rate oF FLow, 13,950 Gars. Per Day 
Raw Sewage p.p.m........... 1979 919 47 132 105 80 132 > 93 $e aa is 
Unchlor. Eff. p.p.m........... 1912 725 38 21 12 57 41 3.9 59 176 9.9 “e 
a ES” ee 2028 756 37 10 6 60 28 5.9 77 179 9.9 0.4 
Cimenio®, Rem. Pct... 55 « 3 21 oy 84 89 ce 69 * repre <e at 
Clee: Bet, Pets si cectecs.~. +3 18 ity 92 94 ae 79 






*One Determination. 
Rem. = Removal. 
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TABLE IV—SUMMARY OF SLUDGE PRODUCED 
BASED ON SUSPENDED SOLIDS, TOTAL 
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SOLIDS, CHEMICALS AND AS 


DRAWN FROM CLARIFIER 


-—*Pounds per M.G.> 
Sewage Treated 


——Pounds—Total—— 


Combined 

Method of Day and 

Calculation Day Night Night 
Suspended solids 

removed ...... 84.3 44.0 128.3 
Chemicals _pre- 

cipitated ...... 34.3 37.3 71.6 
Total Ibs. sludge 

= chem. + ; 

susp. sol...... 118.6 81.3 199.9 
Sludge drawn 

from clarifier.. .... 228.4 





*Total flow treated—Day, 
Night, 


65,700 gal. 
75,400 gal. 


Combined, 141,100 gal. 


stant temperature of 20° C. 
Solids Balance 
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may be somewhat higher than would be obtained at con- 


In order to appreciate more fully the action taking 


place in this process from a quantitative standpoint, the 
sludge produced has been calculated on the basis of: 
(1) Suspended solids removed as shown by analyses 


bi . Br 
9 st plus the theoretical amounts of sludge precipitated 
Day Night Night by chemicals added. . 
(2) Solids as determined by moisture content and gal- 
595 312 907 lons actually drawn as sludge from the bottom of 
the Laughlin clarifier. 
243 264 507 Table IV shows the amounts of solids produced as cal- 
culated by these methods. 
838 576 1414 Miscellaneous Tests 
1615 Following the continuous tests on the process, some 


additional tests were made to determine the filtrability 
of sludge removed from the clarifier, and the efficiency 
of the Laughlin magnetite filter and cleaner for various 


rates of flow. 





TABLE V—DEWATERING OF SLUDGE WITH OLIVER VACUUM FILTER 


Lime Con- 


Gal. Wet ditioner. 

Time Sludge Pct. Pct. 

Test of Test to Solidsin of Dry 

No. (Min.) Filter Sludge Solids 
ae 4.1 5.0 0 
Bis.» 15 8.2 48 3.8 
o.. 35 8.2 45 8.1 
a... 2 8.2 5.1 50.0 


Lbs. of Solids—Dry Basis 


a Siaioe Cake——-—, B.T.U. (Dry Basis) 
Thickness Pet. Pet. Pet, Total Volatile Fil- 
inInches Moisture Sulphur Ash Solids Solids tered 
1/12-1/8 70.5 1.39 41.25 4441 7560 3.4 
1/6-1/5 73.1 1.41 41.00 4570 7590 E 
1/6 70.6 1.44 43.15 4120 7250 3.1 
1/7-1/6 70.2 1.37 49.15 3850 7660 3.5 


Per 
Per Sq. Ft. 
Sq. Ft. per Hr. 
1.08 a 
1.05 4.2 
0.99 3.9 
1.11 3.3 


TABLE VI—TESTS ON EFFICIENCIES OF SETTLING IN LAUGHLIN TANK AND FILTERING 
THROUGH MAGNETIC FILTER 








Filtering Settling 
Duration Detention Gal. Gal. — Cleaner Mechanism — Raw 
Test of Test, Gal. Period, perSq.Ft. per Sq.Ft. Times -—Minutes— Sewage Below 
No. Hrs. per Min. Hrs. per Min. per 24 Hrs. Operated On i Influent Filter Effluent 
Be eg ctanecg 1.0 8.7 1.29 0.78 890 3 28 32 140 17 5 
dS clcan nis 1.0 13.7 0.81 1.23 1400 5 49 fi 120 59 4 
aa 1.0 11.8 0.95 1.06 1200 4 43 7 113 58 7 
TABLE VII—DAILY RESULTS OF CHEMICAL ANALYSIS, PARTS PER MILLION 
D = Day: 
N = Night. 
7— Alkalinity 
: ————-Suspended Solids— = Dissolved Phenol- Methyl 
s Total Volatile 5-Day B.O.D. Oxygen phthalien Orange —pH-—~ 
2s Sse § 2h £8 & BSEGCE &€ BES cB BS sh BS £B SS eh Be “5 
So eae Ss Ss. os “Se 8s 68 ps ee ei SS on 63 eo 2i s oS 3 3 65 
== ecg = s& =e © Se s& & SE se £§S SE SS SE SE SE EE = 
BORA & 6): aa ~M OM = YP OW YO OM Dm Of Yh Of — fx) UO 
8/30/31. D 9380 312 25 oS 2a 14 2 2 49 33 3.9 4.9 34 78 188 182 bic, See 
N 6610 54 26 10 24 6 6 92 48 29 5.1 68 118 88 214 162 aise Nh dee 
8/31.... D 8260 160 13 22 «138 9 os) ee 43 340 4.1 we 38 58-178. .-162 9.8 97 
 § ee N 9380 117 33 12 98 ta 8 85 52 12 4.5 6.2 50 (2. de: ST ee 10.0 
9/1—2.. D 6190 238 20 eS .. 152 8 2 140 28 15 BK 5.4 42 74 156 174 9.6+ 9.6+ 
N 8770 162 22 13 100 11 7 55 23 Be 6.8 42 74 132 146 9.6+ 9.6+ 
9/2—3.. D 7430 120 34 10 114 29 7: 22 42 Ye 535 38 42°. 106 354" 102 10.1 
N 5050 48 18 4 5s 11 2°. 1 24 a. ay 6.1 56 66 162 128 9.9 9.9 
9/3—4.. D 4660 146 26 i222 17 9 170 36 45 3.8 6.1 100 140 382 386 9.9 10.0 
N 4460 70 17 9 64 11 5 75 17 33 4.3 6.7.-.-182- ISB. 320.384 9.8 98 
9/4—5.. D 3750 216 30 10 120 13 4 130 44 26 «63.4 5.6 34 66 148 150 10.0 10.0 
N 8320 84 24 7 46 12 3 130 42 25 24 5.9 62 64 180 158 10.0 9.9 
9/5—6.. D 4060 120 16 10 110 15 8 75 31 19 34 63 38 86 186 220 9.9 98 
N 6780 130 6 PY: Tze 4 7 57 29 18 1.9 3.4 84 68 168 174 10.0 98 
9/7—8.. D 5710 132 23 13 110 22 it. 10 31 25 4.9 5.5 26 66 U4 166 fons 
N_ 5170 50 5 11 41 3 9 48 30 13 5.7 6.4 98 rem SY coe © * ieee si 
9/8—9.. D 4600 171 29 17 a ie fa ee 44 oe: : AS 7.3 20 28. 2: 192° Fae 0A 10.1 
N 6700 70 15 7 ii 112 58 25 4.3 63 50 86 192 186 10.3 10.1 
9/9—10. D 6000 134 16 8 210 62 mo 3 5.3 26 66 128 158 9.9 9.4 
N 6790 72 14 6 135 52 40 45 6.4 68 78 «#6138 «6158 ~— 10.1 10.1 
9/10—11 D 5850 138 33 18 180 68 36 3.6 5.9 34 76 «116 156) 10.1 10.1 
N 7060 sin 4.3 ie 84 pe (SOO. Rk ee eas 
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Table V shows the operating data of the dewatering 
tests, and analyses of sludge before and after filtration 
for various amounts of lime used as conditioner. The 
lime used for conditioning was added as milk of lime 
diluted to contain 3 pounds of lime in 12 quarts of 
water. These tests were on such small scale and over 
so short a time that they may only be considered quali- 
tative. They serve to indicate, however, the possibility 
of dewatering the sludge from the process on vacuum 
filters. Additional lime is needed for conditioning but 
excessive amounts do not improve the filtrability of the 
sludge. Increasing amounts of lime correspondingly 
increases the ash content and reduces the B.T.U. value 
of the sludge, which is of importance when final disposal 
by incineration is contemplated. 

Table VI shows the operating and chemical data of the 
tests to determine the efficiencies of settling and filtering 
through the magnetite sand and operation of the mag- 
netic cleaner for various rates of flow. This data is based 
on frequent observations of operation, head loss, flow 
measurements and sampling of raw sewage and liquors 
above and below the filter during each run. The chem- 
ical dosage applied amounted to approximately 650 
pounds of lime, 250 pounds of ferric chloride and 280 
pounds of paper per million gallons. 

It is evident that as the detention period was reduced 
by greater flow less solids settled by gravitation and 
more floc was present below the filter, consequently add- 
ing to the load on the filter and cleaner. The maximum 
efficiency of operation, performance and quantities of 
sewage handled by the Laughlin clarifier can therefore 
be attained by a proper balance between settling time 
and filter rates. 


Summary and Discussion 


The data presented indicate a very satisfactory re- 
moval of suspended solids, approximately 90 per cent. 
The unchlorinated effluent of the combined day and 
night flow contained only 21 p.p.m. This high removal 
of suspended solids is due in a large measure to the 
efficient action of the Laughlin magnetite filter. 

The reduction of 5 day B.O.D. by the Laughlin proc- 
ess (unchlorinated effluent) was 69 per cent. Chlorina- 
tion increased the per cent removal to 79 per cent. The 
average B.O.D. in the effluent from the combined day 
and night flow was 28 p.p.m. 

There was a wide variation in the amounts of chem- 
icals applied when computed on the basis of flow. Very 
good results were obtained with the lower quantities of 
lime. This would indicate the need for closer control 
in the application of chemicals than was possible at the 
Coney Island station to effect the greatest economies and 
efficiencies in operation of a plant of this kind. More 
satisfactory operation would be obtained by use of a 
tank designed to give the proper relation between set- 
tling and filter rates; equipment to allow the propor- 
tionate feeding of chemicals according to flow and con- 
centration of sewage; and by use of mechanisms to facil- 
itate the formation of a large, rapidly settling floc. 
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Four States Section Will Meet 
At Cherry Blossom Time 


Word from Charles Becker, Secretary of the Four 
States Section of the A. W. W. A., states that the meet- 
ing of this Section is to be held in Washington, D. C., 
April 27th and 28th during the period when the famous 
cherry blossoms will be in full bloom. That sight alone 
should be worth the trip to Washington. 


Arizona Public Health Association 
to Meet at Tucson 


The sixth annual meeting of the Arizona Public Health 
Association will be held in Tucson, Ariz., at the Santa 
Rita Hotel, April 17, 18 and 19. 

In addition to paper on many phases of public health 
work the following are of particular interest to men ep- 
gaged in water works and sewerage practice. 

Aprit 18TH 

Chlorination in Sewage Treatment—A. M. Rawn, 
Asst. Chief Engineer, Los Angeles County Sanitation 
District. 

Algae Control and Reducing B.coli Count in Uncoy- 
ered Reservoirs—Phil Martin, Water Supt., Tucson. 

APRIL 19TH 

Tracing Underground Pollution of Water Supplies 
—Dario Travaini, Supt. Sewage Plant, Phoenix. 

Discussion—Harold Schwalen, Asst. Irrigation Engi- 
neer, University of Arizona. 

Odor Nuisance—Walter Johannessen, Deputy City 
Engineer, Phoenix. 

Cost of Operating Tucson Water Department 
Burch, Asst. Water Supt., Tucson. 

New Water Supply for Grand Canyon, Arizona—G, 
L. Davenport, Asst. Engineer, A. T. & S. F. Ry., Los 
Angeles. 

Chlorination for Odor Control—S. J. Norman, C. E,, 
Casa Grande. 

Recontamination or Aftergrowths in Water Mains— 
Carl Wilson, Director of Sanitation, Dept. of Water and 
Power, Los Angeles. 

Flourine Facts for Water Works Operators—H. V. 
Smith, Asst. Prof. Agricultural Chemistry, U. of Ari- 
zona, Tucson. 


A. ty 





v 


James E. Gibson Heads 
Engineering Organization 


Announcement has just 
been received of a new en- 
gineering organization — 
James E. Gibson, Inc., En- 
gineers — established in 
Charleston, S. C., and head- 
ed by James E. Gibson, Su- 
perintendent of Water 
Works at Charleston, S. C. 

The new firm will spe- 
cialize in general consulting 
practice in the field of wa- 
ter works and sewerage, in- 
cluding the evaluation of 
properties and _ establish- 
ments of rate schedules. 
The firm will offer chemical and bacteriological labora- 
tory service and will assume management and operation 
of plants. One of their announced specialties will be “the 
up-building of run down works” and they are prepared 
to supply financial accounting and C. P. A. services also. 

Associated with Mr. Gibson, who has had long years 
of varied experiences in operation and management of 
water works properties, will be the following—F. B. 
McDowell, Vice-Pres., Chas. L. Vann, C. P. A., Dr. F. 
L. Parker, Chemist-Bacteriologist, and Edwin Gibson, 
C. E., Secretary of the firm. 

The firm offices are located at 133 Ashley Ave., 
Charleston, S. C. 


Gibson, Pres., 
James E. Gibson, Inc., Engrs. 


James E. 
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SELLING THE WATER WORKS 


TO THE PUBLIC 


By A. F. PORZELIUS 


Superintendent, City Water Company, 
Chattanooga, Tenn. 


HE problem of selling 
T ite water works to the 

public resolves itself 
into making the water con- 
sumer conscious of what is 
behind the faucet. 

Water is looked upon by 
the consumers as being an 
article of no value since it is 
evident to them only in the 
form of rain, rivers, springs 
or the like, and it is only 
when the water department 
finds it necessary to discon- 
tinue service, either through 
making repairs, a_ break- 
down or the shutting off of 
water for failure to pay the 
bill that the consumer be- 
comes conscious of the water supply, or lack of it, and 
the water department is told in no uncertain terms his 
or her opinion for such failure to provide this service. 

This problem of acquainting the public with what is 
necessary to insure a pure and wholesome water supply 
at all times is one which is of interest not only to pri- 
vately owned operators, but it is of great importance to 
all of the municipal water departments, since we are 
both dependent upon the good-will of the public. 

We water works men have been backward in com- 
parison with the gas and electric industries in selling the 
public on our commodity or service, and we have failed 
to advise it of our problems, but I do think that we are 
really in a much better position to arouse the interest of 
such people in their water supply, since this service is 
one of the most necessary services in the carrying on of 
human life and the proper functioning of a modern 
community. 

Most water works operators are lost in the technical 
end of their work as they are striving for perfection 
along this line, and they do not realize that it is a part 
of their job to inform the consuming public of the 
technical problems confronting them, and of the large 
expenditures which are necessary in order to supply the 
public with a pure and wholesome water. This ques- 
tion resolves itself into three factors: First, Character 
of water supply; Second, Physical Plant, and Third, 
Public Relations. 

Character of Water Supply.—There is a great amount 
of variation in the character of the raw water which is 
obtainable at the various plants throughout the country, 
but through modern technical efforts it is now possible 
to present to our consumers a water which is pure and 
wholesome, and in many cases hard waters can be soft- 
ened to a point where they are not particularly objec- 
tionable to our consumers. Through modern filter plants 
and sterilization all waters can be made bacteriologically 
pure so from the technical treatment, criticism of the 

character of the water supply can be reduced to a min- 
imum. With a good supply furnished to our consumers, 
the next question is that of the physical plant. 
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Physical Plant.—All water works are alike in the gen- 
eral character of their physical properties, namely, a 
pumping station, quite often a filter plant, sometimes a 
softening plant, and always a distribution system with 
fire hydrants and service connections through which the 
water is sold either by a flat rate or meter basis. In 
addition there are often elevated tanks, standpipes or 
reservoirs located at the high points in the territory. 
What is attractive about this physical construction which 
appeals to our consumer? There is really very little, 
as that part which requires the greatest amount of ex- 
penditure in order to give service to our consumers is 
buried underneath the ground in the form of our dis- 
tribution system, and except for the fire hydrants or 
meter boxes there is no part of this investment which 
can be seen, and usually these pass notice. I am re- 
minded of this inattention to these details by the fire 
chief in one of our smaller communities who painted all 
of his fire hydrants a bright yellow, and one of the citi- 
zens of the community met him on the street and asked 
him, “Why in the world did you paint these fire hydrants 
yellow, I never knew there were so many in town be- 
fore?” and the chief answered him, “That’s the reason 
they are painted yellow.” 

Usually a standpipe is considered as an eyesore so 
this leaves us only the pumping station, filter plant and 
reservoirs which can be made attractive and interesting 
to the public. The buildings at the pumping station and 
filter plant should be. well maintained ; that is we should 
keep them clean and well painted, the windows should 
be washed and the machinery and other appurtenances 
should be free from oil and grease and all brass work 
should be shined up bright. Soap and water and a 
little paint are really very effective around any pumping 
station or filter plant and their cost is slight. Good 
housekeeping not only makes an excellent impression 
upon the visitor at your plant but improves the morale of 
your employes. 


The grounds around our buildings and around the 


reservoirs can be made attractive at very little expense 
by keeping the grass cut and planting flowers and shrubs. 
Visitors to such a plant will just naturally feel that the 
water supply is well looked after. With a good water 
supply and the physical plant well maintained the most 
important problem then is that of public relations. 

Public Relations —Volumes have been written on this 
very important subject but it really simmers down to 
only two words: “making friends,” and how best can 
we proceed in order to make friends for our water de- 
partments or companies. A man may have a heart of 
gold but be gruff and discourteous and it is thus a very 
difficult matter for him to make friends. In a like man- 
ner the water department is confronted with the same 
situation so courtesy is one of the most important assets 
in our problem of making friends, and every employe 
working for the water department or company must be 
impressed with the fact that courtesy is expected of him 
at all times. 

This is a rather difficult thing to do at times, but there 
is a feeling of satisfaction in being able to soothe the 
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irate consumer and have him leave your office feeling 
that the water works is not such a bad place after all. 
A smile is a thing of wonderful help in our dealings 
with the public, but there should be sincerity behind the 
smile because the public is quick to realize when smiles 
are superficial. 

We must teach our employes to think in the terms of 
being an important part of our organization since re- 
gardless how high or how low they are in the scale of 
employ, each and everyone of them have an important 
function to perform, and while the head of the organ- 
ization may strive in every way to gain the good-will of 
the public, this work may be torn down by the act of 
some employe who feels that his part in the organization 
is not important. 

The teller on the window at the office who takes in 
the money, and who receives many complaints, can often 
placate the consumer by explaining in a common sense 
way with courtesy and tact, so that the consumer will 
leave satisfied and thereby avoid ill feeling and further 
expense of follow-up on the part of the company. 

The meter readers who travel over the entire com- 
munity, and let me tell you, they are important members 
of your organization as they meet more of your con- 
sumers than you possibly can, should be neat in appear- 
ance and always be courteous in their contact with the 
consumer. 


If you have a complaint man or adjustor, and his job 
is an extremely hard one to fill, he should possess all 
the tact and finesse of a diplomat. He must be fair at 
all times and should have a thorough understanding of 
the public, as people do not understand in most cases 
items such as the reading of the meter, or how a meter 
works, or the wastage of water through a ‘small leak, 
all of these items which are simple to us because we 
meet them in our everyday life, but which are foreign 
to our consumers. 

The men who make the repairs to mains and services 
in the street can often win a host of friends for the com- 
pany or department by making repairs at a time when 
the consumer may be least inconvenienced since most 
people appreciate thoughtfulness. In connection with 
some construction work we had a very interesting experi- 
ence in the laying of a new main on one of our business 
streets. Knowing that the public always voiced consid- 
erable criticism when a street was being torn up we pre- 
pared a sign which could be placed at each end of our 
ditch stating “The City’s Growth Necessitates This In- 
convenience, Please Bear With Us For the Short Period 
of This Work, City Water Company of Chattanooga.” 
Instead of having criticism on the construction work 
which tore up the people’s streets we had a great deal 
of favorable comment, not only from the public but also 
from the newspapers, and having no kick we felt well 
repaid for our efforts. 

The superintendent or head of the department should 
strive to make friends through contacts such as are de- 
veloped in the civic organizations and by joining into 
civic activities which mean much to a community and 
through which he will know and be known. 

Then the public should be informed through your 
newspapers by judicious use of paid advertising, which 
can be utilized to create an interest in the water works 
as there are so many interesting problems in connection 
with the preparation and distribution which can be shown 
to advantage in this way. Sometimes a message can he 
carried in the reading columns of the newspapers as the 
reporters can write a nice story about some improvement 
which you are going to make, or which has been made, 
or some phase of your operation which is unusual, and 
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for this reason it always pays to have friends among 
the newspaper reporters. Give them news when you 
have it; they need it to fill up their newspapers and 
they can help you materially in many cases. 


Invite the public to visit your plant, sometimes through 
the aforesaid paid advertising, always through an jp. 
vitation by means of a nice sign in your office. Many 
of them never know that a water works plant exists 
do not know where it is, and you should endeavor by 
every means possible to have them visit you. 


All school children should be invited to visit the water 
works plant accompanied by their teachers and a study 
should be made by them of the processes which are 
necessary in the preparation of your water supply. In 
my city it is a part of their course to bring the school 
classes out to the water works plant each year, and the 
child must write an article about the visit. In some cities 
interest is aroused among the school children by offer- 
ing a prize for the best essay on the water works and 
it is but natural that if the children are interested they 
are going to agk questions of their parents and thereby 
arouse the interest of the adults. All of these factors 
assist greatly toward the making of friends and are a 
wonderful asset to any water works plant as it takes 
away from the consumer the feeling that such a plant 
is purely a mechanical thing and make it known to him 
that there is a heart and soul existing in such an or- 
ganization. 


This building of public relations is not accomplished 
in a few months but takes years of effort and con- 
tinuous and everlasting application toward keeping in 
the good graces of the public and for this reason there 
can never be a letdown in any organization in its atti- 
tude toward the public, since the public is a fickle mis- 
tress. Goodwill is an intangible article of priceless value, 
guard it well and keep it. 

Acknowledgement.—The above paper was read before 
the Tennessee Short School for Water Works Operators, 
held at Knoxville, Tenn., December, 1932. 


v 
Ohio Public Water Supplies 


The total population of Ohio, according to the 1930 
census, was 6,646,697, of which 4,989,999 lived in the 
110 cities and 752 villages of the state. According to 
the Ohio Health News for Feb. 15 72 per cent of the 
total population, or 96 per cent of the popu- 
lation within the municipalities of the state are 
provided with public water supplies. Of the _ total 
population supplied, 74 per cent are furnished with 


water from surface sources and 26 per cent with well” 


water. 

Other interesting data show the number of small vil- 
lages provided with public water supplies. Excluding 
the suburban villages which secure their water from an 
adjacent city, there are 48 villages between 2,500 and 
5,000, 104 villages between 1,000 and 2,500, 60 villages 
between 500 and 1,000, and 12 villages less than 500 
in population which have their own public water sup- 
plies. , 

Of the total 752 villages in the state only 287 are 
provided with public water supplies. However, most 
of the villages without a public water supply are quite 
small, only 36 being over 1,000 in population. 

The number of privately owned water works systems 
is relatively low, there being 16 cities and 20 villages 
which are supplied by private companies. These 36 
municipalities have a total population of about 232,000. 
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SLUDGE DRYING BEDS 


SAN ANTONIO SEWAGE 


TREATMENT PLANT 


Construction and Operation Costs 


By W. S. Stanley 
Chief Chemist and Superintendent, oa 
Sewage Treatment Plant, San Antonio, Texas 


Treatment Plant called for lagoons as the means 

for disposal of the digested mixed activated and 
crude sludge. Under existing conditions this would 
mean the discharge of lagoon effluent into the San An- 
tonio River. Such procedure was considered unwise, 
and it was therefore decided to build sufficient open-air 
drying beds to take care of the digested sludge. 

It was contemplated at the start that one-half of a 
square foot of drying area per capita population would 
be sufficient. This, considering the connected popula- 
tion of 181,500, would require 90,750 square feet of 
drying area. Actually only 84,000 square feet were 
constructed and put into operation and it has since been 
found that to insure proper drying during wet months, 
a considerably larger area will be necessary. 


T tre original design of the San Antonio Sewage 











San Antonio Sludge Drying Beds, Showing Method of Con- 
struction. The Space Between Wooden Partition Wall 
Was Afterwards Filled with Earth and Tamped 











Sludge Drying Bed in Various Stages of Dryness, San 
Antonio Sewage Plant. Note Temporary Nature 
of Construction Using Wooden Flumes 
and Spouts 


The sludge beds are 42 in number, each 20 feet by 100 
feet. The beds are built on clay soil. Rows of vitrified 
tile drain, placed loosely in the center of each bed con- 
nect with 6-inch laterals. Each bed consists of a 4-inch 
layer of coarse gravel, followed by 4 inches of 34-inch 
gravel and 4 inches of washed sand. The sludge is 
delivered to the drying beds by means of a plunger pump 
and is distributed through a system of pipes and troughs 
to individual units. A tool house and garage adjoins the 
sludge drying beds. It also houses a motor for a small 
experimental sludge grinder. 

One-half of the sludge beds has plain earth embank- 
ment partitions; the other half has earth embankment 
lined on both sides with 2-inch creosoted lumber. 

The dried sludge is being removed by trucks, backing 
into the beds on movable runners. Each runner, 22 
inches wide and 8 feet long, made of 2-inch lumber, is 
light enough to be easily carried from one bed to another 
by two men. Cotton-seed forks are being used for scoop- 
ing off the sludge. This method of removal has proven 
entirely satisfactory. 

It is estimated that approximately one yard of sand is 
removed with every two tons of sludge, calculated on 
dry basis. One cubic yard of dried sludge (average 
moisture 62 per cent) weighs approximately 1,300 
pounds. 

Table I gives the summary of sludge drying beds 
operation since they were built. 





TABLE I—SUMMARY OF SLUDGE DRYING BEDS OPERATION 


Month Average Total Number 
and Year Temp. Prec. Filled Cleaned 
Dec., 1930....... 51.0 88 8 5 
O° 52.6 5.86 8 3 
Pen, 1961..;. =. 57.4 2.68 3 5 
March, 1931..... 58.0 2.06 8 6 
Aord. 1931....... 64.2 2.28 20 32 
Beay, 2931... 5... 72.5 1.36 35 30 
June, 1931....... 81.2 3.10 37 25 
saly, 1931..;.... @26 3.09 54 37 
Aue: 1903) .:..:, 82.0 30 53 46 
Seot., T9G1:: ..... 83.2 01 73 81 
beet.. FOS8. ose. 78.0 75 66 58 
Nov., 1931...... 66.6 72 47 49 
pee, 1908...:... S62 2.79 17 14 
a ar 55.4 3.30 22 27 
Beb., 19292: ....... 638 1.86 37 35 
March, 1932..... 57.4 1.05 10 18 
April, 1932...... 70.4 2.61 2 6 
May, 1932.0... - fea 2.10 15 15 
June, 1932....... 82.2 1.94 14 35 


Averages ..... 67.9 2.35 27.8 27.7 





Depth 
Moisture % Filled, Cleaned, Drying Time Tons Dry 





Filled Cleaned Ins. Ins. in Days Removed 
97.43 83.2 9.0 4.0 18.4 7.6 
95.99 79.5 9.0 4.0 30.0 46 
95.15 79.7 9.0 4.0 33.0 6.8 
97.03 61.2 9.0 4.0 15.8 20.4 
95.05 71.0 9.0 4.0 13.6 78.0 
96.21 72.4 9.0 4.0 148 64.2 
91.12 63.3 9.0 4.0 11.0 72.6 
95.93 68.1 9.0 4.0 14.0 109.7 
96.28 48.1 9.0 4.0 15.7 112.0 
96.55 37.8 9.0 4.0 14.3 174.5 
96.73 53.6 10.0 4.5 13.7 127.0 
96.70 51.6 10.1 4.0 21.2 103.7 
96.69 59.2 9.8 4.6 47.7 27.3 
96.72 64.4 11.4 4.5 53.2 52.2 
96.28 65.8 9.9 4.2 33.3 65.5 
96.00 45.1 6.2 4.5 34.2 38.9 
95.83 10.2 45 2.0 47.3 12.0 
95.18 10.5 5.6 1.5 90.6 38.7 
95.80 12.7 7.1 25 29.8 60.0 
96.00 54.5 8.7 3.8 29.0 62.0 




































































View of Sludge Beds, Looking East. 





Construction Costs 


The construction cost of the sludge drying beds can 
be divided as follows: 








I Ne ere Os Oy os aie psa eee Soa a's Kale Swe ain $19,388.86 
ne als pemmdaed hace ora k% 6,322.49 
Sent ek oe i eet, 4 calcd aaa 4,026.96 
ITT SE pe EN pel S EE EE ER Eee 620.95 
CS is Ce eas wee ya ban CAkss #00 e maene 833.43 
TE NN cons opaea baad oevese anne ba 378.75 
i i ee wks cu ddweenedueee vases eas 94.78 
SE EOL I NOP re ee 568.00 
ee ne NN adc sack b eae cie® gene udlnw ease 651.74 

I el es wg Eo ack ag Baia el aca OR $32,885.96 
en Oe We OEM. 5. ois bine kacscng bedeanee wane 84,000 
NEE NTI ois cine po acne abs owes o's Ch one ene’ $16,988.40 
Oe oe ey rn eres 39 


excavation and leveling 
also cost of garage and 


The above includes cost of 
of the existing sludge lagoons, 











Sludge Going on Drying Bed. 


Antonio Sewage Plant. 
Note Splash Board and Trough 


San 


tool house. All work has been done under city super- 
vision and with city forces. 
Operating Costs 

The cost of operation may be shown as follows: 
AES ME OO 65 iio'ois 5 0 soe 0 ace setae seaeee< $4,690.00 


en NN Sn ca kd yp wlesenecsarotvgeacadesss 525.00 
Sand replacement .........:cccccrcccccnecccccccvecees 811.00 

RC teen So CANES 5 Waka 6456 bees eee $6,026.00 
Cost per ton (dry basis)....-.-.+eeeeececeseeeeeeeeeeenes $6.94 


No figure for the cleaning of beds is given, as the 
dried sludge is taken away by farmers, furnishing their 





Note Truck on Plank Runway Being Loaded 


own trucks and labor for removing of sludge from dry- 
ing beds. Under prevailing conditions in San Antonio, 
the cost of removal from sludge drying beds would 
amount approximately to $2.50 per ton, dry basis, if done 
by city labor. To date the demand for dried sludge is 
such that it is removed by takers as fast as it dries. 

The analysis of dried digested sludge, as removed from 
sludge drying beds and calculated on dry basis is as 
follows: 

Nitrogen, 2.55 per cent. 

Total Phosphoric Acid, 1.35 per cent. 

Insoluble Phosphoric Acid, 0.26 per cent. 

During April and May, 1932, experiments were con- 
ducted on grinding the dried digested sludge. For this 
purpose a small hammer mill with dust collector was 
used. This mill was driven by a 15 h.p. motor. It was 
possible to grind two tons of sludge per eight hour day. 
The cost of installation was $400, including grinder, dust 
collector, motor and a 440 volt power line approxi- 
mately 400 feet long. 

The ground sludge could be disposed of for $10.00 
per ton, but owing to the difficulty of obtaining dry 
enough sludge for grinding, it was decided to abandon 
the scheme for the present. 

Operating expenses of the grinder, per ton of material 
produced, were as follows: 


SWRCUOCHAE WEL GN TGEPOEE. ace o. 5 osc ccczic dep vacvadpantne pene $ .10 
MI ia ig ada ce ead aee Se. ten She cee ae 50 
EE Gh diced eu od baby ch wen keke nbetele enw a beote Gueeaeeeel 2.50 
BES 5 co ucks cred daoree es sam ield Oobiee dak ake e was eee 1.40 

TD 5 nba tednedid de penedsan-ekeeis ce kake see $4.50 


Studies on mechanical filtration of sludge will be un- 
dertaken shortly to determine the feasibility of such pro- 
cedure. 


[NotTe: In a near future issue of WATER WORKS AND SEWER- 
AGE there will appear an article covering the cost of dewatering 
and drying sludge at eight important and representative sewage 
treatment plants in America.—EDIToRr. ] 


Vv 

K. M. Brown Heaps AMERICAN WELL DRILLERS.— 
K. M. Brown, of Fairmont, Minn., was elected presi- 
dent of the American Association of Water Well Drillers 
at the convention at Lincoln. Other officers are: Vice- 
president, H. H. Brown, Blair, Neb.; Treasurer, L. J. 
Faust, Kaukauna, Wis.; Secretary, R. O. Monroe, South 
Bend, Ind. ; Secretary of committees, P. W. Thorpe, Des 
Moines, Ia. The associations of twelve states have mem- 
bership in the national organization. 
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FILTRATION PLANTS 





A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, III. 


TURBIDITY DETERMINATIONS 


ETERMINATION of the turbidity of the water 
D is probably the most important test in the opera- 

tion of filtration plants. The frequency with 
which it should be made on many waters makes it de- 
sirable to have means of testing which require as little 
labor as possible. Satisfactory methods of making tur- 
bidity measurements on waters of high to fairly low 
turbidities have been in use for more than 30 years. 
These methods, however, did not enable one to determine 
the turbidity of the filtered water with the accuracy es- 
sential for good filter plant operation, and it was not 
until 1923 that means of accurately determining very 
low turbidities became available. Since that time several 
instruments for making low turbidity readings have 
been developed. 

The main purpose of this article is to describe the 
instruments for measurement of low turbidities, but in 
addition a review of the development of turbidity meas- 
urements will be given. The origin of a test so impor- 
tant to filtration as the turbidity test should not be for- 
gotten, consequently a brief history of its development 
is given for.the benefit of those who have not been en- 
gaged in water treatment for a considerable number of 
years. Many methods of making turbidity tests have 
been suggested, but this article will be limited largely to 
devices which have been used to a certain extent in 
water analysis. 

Development of Methods for Making Turbidity De- 
terminations—The first method of expressing turbidity 
was in words such as “very slight,” “slight,” “distinct,” 
and “decided.” George Hornung’ used a diaphanometer 
for measuring the turbidity of the Ohio River water at 
Newport, Ky., from 1876 to 1896. It was about 1889 
that the Experimental Station of the Massachusetts State 
S3oard of Health at Lawrence’ began to give considera- 
tion to more exact methods of expressing turbidity. The 
very simple device of sticking a pin énto a stick of wood 
and pushing it down into the water as far as it could be 
seen was used. This method is said to have been used 
in Europe a number of years prior to its use in America. 
Later a platinum wire 1 mm. in diameter was substi- 
tuted for the pin, and the rod was graduated so that the 
turbidity was ready directly. 

The scale used at first for the platinum wire method 
was not a very good one. When the depth at which the 
wire became invisible was 1 in. below the surface of 
the water the turbidity was recorded 1.0. When the 
depth was 2 in. below the surface the turbidity was 0.5, 
and when it was 10 in. the turbidity was 0.1. The plat- 
inum wire method of turbidity determination later be- 
came the basis of all turbidity measurements in this 
country, but the turbidity scale was changed. 


The diaphanometer attracted some attention prior to 
1900. The improved instrument was described by 
Parmelee and Ellms* in 1899. It is a tube with a trans- 
parent diaphragm at the lower end, Light is reflected 
up through the tube, and the water is admitted until an 
image painted on the diaphragm just disappears. The 
reciprocal of the depth in inches is taken as the turbid- 
ity reading, and corresponds in a general way to the 
readings of the wire method. 

Photometric methods were used to a limited extent 
prior to 1900. Such an instrument was used by James 
Seddon‘ at St. Louis in 1889. Parmelee and Ellms*, in 
1899, described the instrument used by Seddon. Real 
progress in making turbidity determinations was not 
made until after a standard of turbidity was adopted 
shortly after 1900. 

Standards for Turbidity Measurements.—Mason® was 
the first to suggest the use of a standard suspension for 
making turbidity tests. The standard suspension was 
made by adding one gram of exceedingly fine kaolin 
(obtained by eleutriation) to one liter of distilled water. 

Whipple and Jackson* improved the method by substi- 
tuting finely powdered diatomaceous earth for the kaolin. 
They stated that the standards of kaolin could not be 
readily duplicated. The diatomaceous earth was washed 
and ignited, treated with hydrochloric acid (1:1) and 
washed with distilled water. After drying at 100° C. 
it was ground in an agate mortar to a very fine powder. 
A stock mixture was made by adding 1 gram of the 
powder to 1 liter of distilled water. Five standards 
were made as follows: 


Sata: SAMA a gcc S5G Kivu noe o pekinese O..57: 10: 16: a 
Stock mixture to add to distilled water to 
endioe Or tera 00. ss avicsendes s hala ws 0 15 30 45 60 


Later Whipple and Jackson’ compared the various 
methods of measuring turbidity and found fairly close 
relation between the wire method, the diaphanometer 
method, and silica standards. 

The Committee on Standard Methods of water An- 
alysis of the American Public Health Association® in 
its first report in 1900, gave consideration to the meas- 
urement of turbidity in: water: 

“At the present time there is no uniformity in the 
methods of measuring turbidity or suspended matter. 
The wire method, the disc method, the diaphanometer 
method, the gravimetric method, and the use of stand- 
ards of comparison all appear to have their field of use- 
fulness. It is desirable that some system should be 
adopted for making the results by the various methods 
comparable, at least for those lines of work of the same 
general nature. In the absence of the necessary experi- 
mental data, your committee is unable to make a definite 
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recommendation at present, although studies now in hand 
will probably make this possible another year.” 

In the second progress report of the Committee on 
Standard Methods® in 1901, the committee recommended 
that the standard unit of turbidity be considered as that 
produced by one part per million of silica in distilled 
water, that the results of turbidity be expressed in parts 
per million of silica, and that the results obtained by 
the wire method and the diaphanometer method be re- 
duced to their equivalents in parts per million of silica 
for purpose of report. This was the first definite tur- 
bidity standard adopted in America. It established the 
turbidity unit, but it did not definitely establish the scale 
on instruments used for making turbidity measurements. 

The standard adopted by the United States Geological 
Survey’’, which was recommended by Hazen and Whip- 
ple, fixed the turbidity scale for the platinum wire 
method. As the adoption of the platinum wire scale by 
the U. S. Geological Survey set a definite scale for tur- 
bidity measurements, and all future measurements have 
been based upon this scale, quotation from the original 
article will be given: 

“The standard of turbidity shall be a water containing 
100 parts of silica per million in such a state of fineness 
that a bright platinum wire 1 millimeter in diameter can 
just be seen when the center of the wire is 100 milli- 
meters below the surface of the water and the eye of 
the observer is 1.2 meters above the wire the observa- 
tion being made in the middle of the day, in open air, 
but not in sunlight, and in a vessel so large that the sides 
do not shut out the light so as to influence the results. 
The turbidity of such water shall be 100.” 

“The turbidity of the water more turbid than the 
standard shall be computed as follows: The ratio of the 
turbidity of the water to 100 shall be as the extended 
volume is to the original volume, when the water is di- 
luted with a clear water until the mixture is of standard 
turbidity.” 

“The turbidities of water lower than the standard shall 
be computed as follows: The ratio of the turbidity of 
the water to 100 shall be as the ratio of the original vol- 
ume of standard turbidity is to the extended volume 
when such water is diluted with clear water until its 
turbidity is equal to that of the water under examina- 
tion.” 

A table for the vanishing depths of the wire also was 
given. This rod was known as the United States Geo- 
logical Survey turbidity rod of 1902. The scale had a 
range of turbidity from 7 to 3,000. The circular stated 
that when the turbidity was greater than 500 the water 
should be diluted before observation is made. When 
the turbidity is below 7 comparison with silica standards 
should be made. This scale, without change, has been 
used up to the present time, though a turbidity measure- 
ment is seldom made with the turbidity rod. The plat- 
inum wire turbidity rod with the scale as described be- 
came the basis for fixing the scales on all other turbidity 
instruments, and while it probably will always be the 
basis of turbidity measurements in America it has been 
replaced by more convenient methods of determining the 
turbidity. 

The Jackson Candle Turbidimeter—The most con- 
venient instrument for measuring turbidities was de- 
vised about 1900 or 1901 by Daniel D. Jackson, Chemist 
in Charge of the Mount Prospect Laboratory, Depart- 
ment of Water Supply, Gas and Electricity, City of 
New York. The first mention of this instrument by 
Jackson", which the writer has found, was in 1901. The 
article was on the determination of sulfates in water by 
the turbidity method and did not state that the instrument 
was for use in determining the turbidity of water in 





general, but very likely it was used by Jackson for this 
purpose. A photograph and description of the J 
candle turbidimeter was given by Leighton” jp 1905 
Apparently the instrument was at first intended fo. 
turbidities above 100, as this was as low as the can 
was shown in the table given in the second and third 
editions of Standard Methods of Water Analysis, 

The Jackson candle turbidimeter has undergone prag. 
tically no change since it was first developed, for the 
instrument illustrated by Leighton in 1905 is practicajy 
the same as is being manufactured today, except that 
longer glass tube for reading to turbidities as low Pe 
25 has also been in use for a number of years. The in. 
strument is illustrated in Fig. 1 and as it is described in 
Standard Methods, there is no need for further de. 
scription. 

Even though the scale of turbidities on the glass tubes 
are based upon the U. S. Geological Survey rod of 1992 
the Jackson candle turbidimeter has become the standard 
for turbidity measurements in America through common 
use. Silica standards are no longer prepared from def. 
nite weights of fuller’s earth. Some amount of the earth 
is added to distilled water, the coarser material allowed 
to settle, the supernatant liquid decanted or siphoned 
off, and the turbidity determined with the candle turbid- 
imeter. Instruments for the measurement of low tur- 
bidities also are standardized by the Jackson turbid). 
meter, thus it becomes the only standard for turbidi 
measurements at the present time. A turbidity of 100 
determined by the candle turbidimeter is approximately 
100 parts per million of suspended matter, but the actual 
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weight of the suspended material may vary from_ this 


amount. . . 
It has been stated that all instruments for the meas- 


urement of low turbidities in this country are based upon 
the turbidity determined by the candle turbidimeter. The 
tests are made either by comparing with standards which 
are prepared by diluting a suspension of known turbidity 
with zero turbidity water, or by some instrument with 
4 scale which has been determined by the standards. 
Almost invariably the turbidity of the known suspension 
is determined with the candle turbidimeter. 

The Baylis Turbidimeter—The writer**, in 1923, de- 
yised an instrument for the accurate measurement of 
low turbidities. This is believed to be the first prac- 
tical instrument for the estimation of very low turbid- 
ities, such as the turbidity of filtered water. Details of 
the instrument are shown in Fig. 2. It is primarily for 
water of very low turbidity, the range being from 0.0 
to 2.0 turbidity. If higher turbidities are to be deter- 
mined, the water has to be diluted with zero turbidity 
water. The instrument has been described in several 
articles by the writer’. 

The instrument consists of two glass tubes, 30 in. long, 
with flat polished bottoms, and a 200 or 250 watt lamp 
located about 30 in. to the side of the tubes. The light 
beneath the tubes passes through a blue cobalt glass, and 
when there is no matter in suspension in the water one 
sees, in looking through the tubes, a perfectly blue field. 
A white opal glass is placed beneath the tubes to reflect 
the blue light. When there is matter in suspension in 
the water the particles are illuminated from the light on 
the side, and this cuts out some of the blue light which 
one would see in looking through the tubes. Practically no 
blue light can be detected when the turbidity is 2.0, con- 
sequently readings cannot be made on higher turbidities. 
If the sample is higher in turbidity it may be diluted 
below 2.0 and the determination made, unless it is more 
convenient to use some other kind of turbidimeter. The 
reading is made by comparing with standards of known 
turbidity prepared from fuller’s earth. 

Preparation of Standards for the Baylis Turbidime- 
ter—The following is a digest of the procedure pre- 
pared by the writer for inclusion in the seventh edition 
of Standard Methods of Water Analysis: 

Add 2 or 3 grams of fuller’s earth to about 1 liter 
of distilled water, thoroughly agitate several times within 
a period of one hour, and then allow to stand about 24 
hours. Withdraw part of the supernatant liquid with- 
out disturbing the sediment on the bottom, and test the 
turbidity with the Jackson candle turbidimeter. If the 
turbidity is less than 25, add more of the earth and re- 
peat the procedure. 

Dilute portions of the stock solution to the desired 
standards with zero-turbidity distilled water. For tur- 
bidity readings between 0.0 and 2.0, standards of 0.1, 
0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8, and 2.0 should 
be prepared. The quantity of stock solution required to 
prepare a certain standard is the volume of the standard 
multiplied by the desired turbidity and this divided by 
the turbidity of the stock solution. If the stock solution 
has a turbidity of 30 and it is desired to prepare 500 
ml. of 0.6 turbidity (500 0.6 divided by 30 gives 
10 ml. of the stock solution. 

Procedure for Making Turbidity Measurements With 
the Baylis Turbidimeter—Fill one of the long glass 
tubes with the water to be tested. Allow to stand until 
all the air bubbles have disappear~d, which is usually 
about 5 minutes. This may be hastened by applying 
suction to the tube. Observe the sample before filling 
the other tube with a standard of known turbidity and 
make a guess at the turbidity. Use the standard nearest 
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Fig. 2—Baylis Turbidimeter 


the guess and make a comparison. If the standards are 
kept in the long tubes, tilt two or three times to thor- 
oughly mix the suspended matter with the water. It 
is believed best not to keep the standards in the long 
tubes all the time. They should be emptied into flasks 
when the turbidity readings for the day have been com- 
pleted. Vigorous agitation of the flasks before the 
water is poured into the long tubes helps to keep the 
suspended matter broken up into very fine particles. If 
the sample varies from the standard, use another stand- 
ard and continue until the one nearest to the sample is 
found. Keep the glass tubes filled with water above the 
line where the light strikes the tube; otherwise corrosion 
of the glass at the water line may interfere with the re- - 
sults. The glass tubes should be kept clean on both the 
inside and outside. Do not handle the tubes below the 
line where the light strikes them. 

The St. Louis Turbidimeter—Another instrument ca- 
pable of making low turbidity readings was devised by 
Graf and Nolte’’, of the St. Louis, Mo., water works (see 
Fig. 3). The following description of the instrument is 
given in the American Journal of Public Health: 

“The entire box, except the partition, is constructed 
of wood and painted black, both inside and outside. The 
partition of galvanized sheet metal is also painted black. 
All inside measurements of the box and parts should be 
made exactly as indicated because the dimensions locat- 
ing the normal position of the light filament, the light 
aperture in the partition and the circular openings in the 
shelf are important.” 

“The position of the light aperture and the openings 
are fixed but that of the light filament is adjustable. 
This was made so to take care of slight variations in 
the shape and position of the filament in the lamp. The 
filament may be moved to or farther from the partition 
by adjusting the metal contact in the light socket; and 
shifting from side to side by means of the sliding block 
which carries the lamp. The position of the filament 
from top to bottom is fixed; the open end should point 
up. The position need be fixed but once for each lamp.” 

“The tubes for making the turbidity determinations 
should be clear glass, 100 cc., short form Nessler tubes, 
free from scratches or other imperfections. These should 
be scrupulously clean at all times. Fresh standards 
should be prepared from a stock suspension, the turbidity 
of which should be 10 p.p.m., so that when lcc. of the 
suspension is made up to 100 with turbidity free dis- 
tilled water, a standard containing 0.1 p.p.m. will be 
obtained. The suspension containing 100 p.p.m. can be 
made from one containing enough turbidity to be de- 
termined by the Jackson candle turbidimeter and diluted 
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to yield the desired standard stock suspension. 

One hundred cubic centimeters of the sample to be 
tested are placed in one Nessler tube, and is compared 
with standards of known turbidity. The device has a 
wider range of turbidity measurements than the Baylis 
instrument, and as a result is less sensitive to slight 
variations in the turbidity. It is reported to be suffi- 
ciently accurate for making low turbidity readings. 

The Patterson Turbidimeter.—One of the most con- 
venient instruments for measuring turbidities between 
about 0.5 and 10 is the Patterson turbidimeter, manu- 
factured by the Patterson Filter Company of England. 
Turbidities as low as 0.3 may be read fairly accurately, 
but like the St. Louis instrument it loses some sensitive- 
ness in the lower ranges due to covering such a wide 
range. 

The Patterson instrument, shown in Fig. 4, is a rect- 
angular metal box which holds two liters of water. A 
mirror is set on each side of the box with the faces ex- 
actly parallel to each other, A small 8-volt light is 
fastened to the outside of the box where there is a small 
opening through the metal and the coating on the glass 
which produces the mirror. On the opposite side of the 
box is a similar hole for observation. The holes are not 
exactly opposite each other, and images of the light re- 
flected by the mirrors may be seen. It is somewhat like 
standing in the center of a “white way” street and look- 
ing at the line of lights down one side. Each succeeding 
light is a little farther away and a little less brighter. 
Turbidity in the water cuts out some of the images. 

There is a sliding diaphragm fastened to the cover of 
the box. The cover has a long slot so that the dia- 
phragm may be moved most of the distance across the 
box. The diaphragm is made so as to cut out any fur- 
ther reflections, and is for the purpose of locating the 
last light just visible. A pointer on the slide gives the 
turbidity, which is marked on the cover along the side 
of the slot. The English turbidity scale apparently is 
not the same as that used in this country, for standard 
turbidities prepared as given in a previous paragraph do 
not check exactly with the scale on the instrument. It 
takes only a short time to prepare a correct scale and 
paste over the scale on the instrument. 

The advantage of the Patterson turbidimeter is that 
no standards are required for turbidity readings. Dilu- 
tions for higher turbidities are easy to make, though it 
is believed best not to test turbidities above 25, as this 
is within the range of the candle turbidimeter. The 
labor involved in making a turbidity reading is less than 
that of the Jackson turbidimeter, or any of the other 
instruments which have been mentioned. It is hoped 
that the Patterson turbidimeter will soon be offered for 
sale in this country, for it is very convenient for making 
turbidity readings between 1.0 and 10.0. 
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It is hoped that these remarks will give a fairly com. 
plete history of the development of turbidity measur. ” 
ments and the standard of turbidity in use in this coun- 
try. It also is hoped that the description of the instr. 
ments for making low turbidity readings will enable one 
to select the one most suited for their needs. The writer 
may add here that he has no interest whatever in the 
sale of the instrument bearing his name, and has never 
received any compensation or royalty from the Leyjt,. 
Ferguson Company of Baltimore, Md., who manufae. 
ture the instrument. 
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MEETING OF THE NEW JERSEY 
SEWAGE WORKS ASSOCIATOIN 


its 19th annual meeting in Trenton, N. J., at the 

Hotel Hildebrecht, the attendance this year being 
somewhat greater than that of 1932. The registration 
was 180 with an estimated 200 attending. The now 
famous annual “Speechless Dinner” was the usual suc- 
cess, with P. N. Daniels as No. 1 man in charge of 
entertainment and meeting arrangements. 

Following the meeting a group visited the new sewage 
treatment works of Princeton, N. J., over which the Vice 
President of the Association, I. R. Riker, has charge. 

Election returns showed the following selections for 
officers during the ensuing year. 

‘President—Courtland H. Shute of Glassboro, N. J. 
(Reelected. ) 

Vice President—W. C. Mallalieu of Boonton, N. J. 
(Reelected. ) 

Vice President—I. R. Riker of Princeton, N. J. 

Treasurer—E. P Mollitor of Springfield, N. J. (Re- 
elected. ) 

Secretary—John R. Downes of Bound Brook, N. J. 
(Reelected. ) 

Assistant Secretary-Treasurer—Paul Mollitor, Jr., of 
Morristown, N. J. 


Tie New Jersey Sewage Works Asscciation held 


Technical Sessions 


Several of the papers read dealt with chemical phases 
of sewage treatment. L. L. HEnGEpETH, Research En- 
gineer, Pennsylvania Salt Mfg. Co., in an excellent 
presentation of the “Modern Developments in Chemical 
Precipitation” brought together into one paper brief 
descriptions of the several processes under development 
in which chemical treatment is involved. 

Joun R. Downes, Supervising Engineer, Plainfield 
Sewage Works, disclosed results attainable with ferric 
iron coagulation of sewage which renders the process 
of partial chemical precipita- 
tion economically attractive 
as a treatment preliminary to 
biological purification. With 
comparatively low dosages of 
the coagulant the oxygen de- 
mand loading applied to 
sprinkling filters, he found, 
could be reduced by 50 per 
cent, provided efficient mix- 
ing and flocculation be given. 
The sludge question did not 
seem to give Mr. Downes 
concern. He had found very 
little additional volume of 
sludge resulted because of 
the increased sludge density 
procured in the process as 
evolved. Furthermore, he 
had no fear as to the digesti- 
bility of the sludge because 
he had noted no effects from the iron other than bene- 
ficial ones. 

In brief, the Plainfield scheme involves the applica- 
tion of 200 pounds of a commercial ferric sulphate per 
million gallons of sewage—the point of application being 
to the sprinkling filter discharge as it enters the final 
tanks. All sludge produced is pumped to the incoming 





John R. Downes, Superin- 

tendent Sewage Works, Plain- 

field, N. J., Has Served as 

Secretary of the New Jersey 
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Group of Visitors Being Shown Around the Purification Plant 
by Messrs. Riker and Curry. George D. Norcom Knows 
All About Water Purification and He’s Not Missing 
the Opportunity to Keep Abreast of Sewerage De- 
velopments. George Is in the Front Cen- 
ter of the Group. 
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crude sewage and along with this sludge is added addi- 
tional ferric coagulant. Vigorous agitation followed by 
8 to 10 minutes of gentle flocculation is given the mix- 
ture. The coagulant added is varied to meet require- 
ments, i. e., with change in quality and quantity of sew- 
age received at the works. To the night flow no added 
coagulant will be required, the sludge being sufficient. 
The maximum rate of ferric sulphate requirement for 
day flows is 400 pounds of “Calcoag” (75 per cent 
FeSO,) per m.g., and the average consumption of chem- 
ical will amount to 250 pounds per million gallons of 
crude sewage received. Mr. Downes believes, possibly 
less. The final plant effluent will be sparkling and have 
a two-day oxygen demand of negligible values—3 parts 
being the minimum observed. Mr. Downes said that 
odors from sludge digestion were lessened and the acid 
stage of digestion was apparently missing when ferric 
coagulation was involved. He believed the scheme of 
reducing filter loadings by utilizing partial precipitation 
with chemicals to be more practical than the less de- 
pendable partial activation schemes tried with varying 
degrees of success at Plainfield and elsewhere. The iron 
scheme, he said, would be controllable and immediate. 

Mr. Downes’ paper, “Chemical Treatment of Sew- 
age in Connection with the Operation of Sprinkling 
Filters,” will appear in condensed form in the May 
issue of WATER WorRKS AND SEWERAGE. 

WELLINGTON DoNALpson of Fuller and McClintock, 
Engineers, who has been working with Mr. Downes on 
the Plainfield problem, said that complete chemical pre- 
cipitation had required far too great dosages of chem- 
icals at Plainfield and that the partial treatment had 
come about as a result. The visible improvement had 
been misleading so far as the effluent from the primary 
treatment was concerned, but the appreciable reduction 
of the loading on the filters as disclosed by the 50 per 
cent oxygen demand reduction was inescapable and had 
constituted a real surprise to all concerned. Mr. Don- 
aldson quoted figures from the Palo Alto, Calif., work 
which indicated that 200 pounds of ferric chloride per 














































ew 


welded COA CE Rie 


a 


PE Fah 



































DOM rs Sl gs pies Be 





RE TE eee 


AR EP RS 


(how 


















































Water Works 





bs a 


APY Trane vj wy . 






1 Raa mip 








Beyond. 





million of sewage was effective there when used in com- 
bination with the returned chemical sludge to the crude 
sewage. [In the Palo Alto scheme a two stage precipi- 
tation is involved—the first being with the return of 
chemical sludge alone—and the second with ferric- 
chloride. See Water Works AND SeEwaceE for March, 
1933, in which appears an article by R. A. Stevenson 
disclosing recent simplification of the stage process de- 
veloped at Palo Alto.—Editor | 


An Operation Paper of Excellence 


Among the papers on plant operation, that by C. W. 
DARE, Superintendent of Water Works and Sewerage 
at Collingswood, N. J., was outstanding. 

In recounting operating experiences at the Collings- 
wood activated sludge plant, employing mechan- 
ical aeration provided. by 
Link Belt “Straight Line” 
aerators, Mr. Dare said that 
by experimentation they had 
worked out an autematic “on 
and off” scheme of aerator 
operation which had reduced 
the power requirement by 
about one-third. As explained 
to this writer, a program 
clock throws the aerator 
motors into operation and off 
again at desired intervals— 
the present scheme being ten 
minutes of aeration and five 
minutes of rest in each com- 
plete cycle, the operation be- 
Superin- ing continuously repeated 
during the 24 hours. As 








Charles W. 
tendent Water and Sewerage, 
Collingswood, N. J. 


Dare, 


Sewage Treatment Plant, Collingswood, N. J., Looking from the Final Clarifiers Across the Aerators and Primary Clarifiers 
Note Closeness of Plant to Residences Which Necessitates Prechlorination for Odor Prevention in Summer. 


one aerator starts up, another goes out in rotation, all! of 
which is an ingenious scheme and together with other 
operating economies has reduced the 1932 cost of operat- 
ing the plant, treating domestic sewage of 850,000 g.p.d. 
average flow, to $50.57 per m.g. treated ($1.22 per 
capita) as against a figure of $61.79 for 1931. The rate 
for power at Collingswood is only 0.6 cents per k.w.h. 
which, Mr. Dare explained, was allowed because of their 
program of doing all operations requiring power at night 
as far as possible—sludge pumping in particular. 

The four straight line aerator mechanisms are operated 
by four 10 h.p. motors, the average retention in the aera- 
tors being 6 hours. Sludge return, Mr. Dare said, was 
carefully watched to maintain 20 per cent by volume 
(1-hour cylinder settling test conducted every 2 hours 
during the 24) because experience had shown that con- 
trol to be highly important to efficient operation. As 
much as 30 per cent sludge in the aerators would give 
trouble and loss of floc in the effluent. Surplus. sludge 
could not be run directly into the separate digestion 
tanks of shallow (10 ft.) construction because of the 
large volume per day (150,000 gals.) which upset the 
digester and prevented separation of supernatant liquor. 
Considerable improvement had followed the practice 
of adding the surplus sludge to the crude sewage during 
the night flow. Mixture of crude and activated sludge 
transferred nightly to the digesters had averaged but 
30,000 gals., representing about the maximum that could 
be admitted daily to the digesters. Supernatant liquor 
(discharged to the crude sewage) has been found to be 
of best quality about 3 ft. below the surface, at which 
point the adjustable draught tube is set. The digesting 
sludge is maintained at pH 7 to 7.3 by lime applied as 
required (usually 50 lbs. per day) to the sludge pumped 
in. The digesters are baffled to give a 125 ft. travel 
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through, and are hot water coil heated to maintain a tem- 

rature of 74° F. or above. Sludge gas is used for 
such heating. Sludge, drawn every three weeks to a 
depth of 10 inches on glass covered beds, averaging 3 per 
cent solids (42 per cent ash), can be removed after two 
weeks of drying. Much of it is passed through a shred- 
der and sold locally for lawns and flower gardens at $2.50 

r load of 1.5 cu. yd. 

The primary settling tanks designed for a 2 m.g.d. 
flow had proven of too great volume for operation in 
parallel and therefore one is now used at a time with 
resulting diminution of odors and pre-chlorine dosage 
used for odor control. The average of 850,000 gal. per 
day flow through one tank (1 hour and 10 minutes 
average theoretical detention ) results in a 50 per cent 
removal of suspended solids, whereas the two in parallel 
had removed 75 per cent. In addition to the 5 p.p.m. 
prechlorination dosage used in summer for odor control, 
without deleterious effect on the activation, the final 
effluent had been continuously chlorinated—and fortu- 
nately so, perhaps, because they had found it necessary 
to put up a sign at a small fountain fed by plant efflu- 
ent in order to stop passers-by from drinking there. 
The final chlorination, Mr. Dare said, had reduced the 
oxygen demand of the effluent to 7 p.p.m. from a figure 
of 21 parts. The fine solids leaving the final tanks to the 
extent of 45 p.p.m. average turbidity probably accounted 
for the relatively high oxygen demand of the unchlor- 
inated effluent. 


Cost Data for Year 1932 


Maintenance of plant and grounds.................... $ 1,181.00 
Gasoline for crude sewage pumping................... 864.00 
SR ir ee Lee (Ee ate AL aa, 2 ane pee has ie aye 223.40 
(a) Power at treatment works at 6c per k.w.h........ 3,960.10 
(b) Power at sub-pumping station at 6c per k.w.h..... 1,445.35 
ere ore cre ee eer ere 7,200.00 
NEES AOE BRUNE oo ao sci are dmercto sieblitn bvu ob 715.15 
Repairs, machinery and tools... ........0sc.cesecsees 522.15 
I 55-2 5. 5 dale sare meeg eno oem eane Oo a strate ea eteed 676.00 

me GORE GE ObStANIONS: 5... cc scncciepe cle ws vcce oak $16,587.85 

MCGEE MON MRM gos oF is as dnWavns Wepre pale e maine *505.57 

EAE COBE BEE COON. 5 o0vi viens de Gas Sad aoweienie nets 1.22 





*A reduction from $61.79 per m. g. in 1931. 


In discussion, Mr. Dare said that experiments with 
sludge dewatering by centrifugal methods was under 
way at Collingswood and held some promise of success. 

“Operation of the New Sewage Treatment Plant at 
Princeton, N. J., by I. R. Rrker, Supervising Engineer 
of the Princeton, N. J., Sewerage System. eS) ns 

The Princeton plant having just been described in the 
March issue of WaTER WorkKS AND SEWERAGE, Mr. 
Riker said he would confine his remarks to operating 
results obtained. Mr. Riker said that the plant em- 
ploying pre-chlorination, separate sludge digestion, 
sprinkling filters and post-chlorination and, designed for 
2 m.g.d. was now treating an average of 1.2 m.g.d. flow 
of domestic sewage rather high in content of kitchen 
greases. The designed filter loading was 300,000 gals. 
per acre per day per foot of depth and the filters had 
been designed for flooding to control the filter fly. 

The operating results during January and February 
had shown 65 per cent suspended solids removal and a 
41 per cent b.o.d reduction through the primary settling 
tanks (no mechanism for sludge removal) and an overall 
reduction of 72 per cent by the plant. The nitrification 
by the filters, he said, had begun during the first month 
of operation, reaching 7 p.p.m. nitrate nitrogen, there- 
after gradually increasing to 14 p.p.m. notwithstanding 
the residual chlorine present in the applied sewage and 
an almost sterile filter affluent. Subsequently they had 




















Princeton’s New Sewage Treatment Plant. Beyond the Filters: 
To Left, Sludge Beds; Center, Control House and Chlor- 
mating Station; To Right, Digestion Tanks. 


reduced the chlorine dosage to the crude sewage and 
instead of carrying residual chlorine had with the assist- 
ance of Mr. Griffin of the Wallace & Tiernan Co. made 
use of the relative stability test as a pre-chlorination con- 
trol measure. In this scheme just enough chlorine is 
added to cause the methylene blue color to hold in the 
samples for 2 hours as the minimum. The lack of fading 
out of the color during a period of between 2 and 12 
hours was sufficient for odor control—up to date at 
least. The test seemed to be an excellent indicator with- 
out the necessity of insuring the complete satisfaction 
of the very variable chlorine 
demand of the crude sewage 
(3 to 12.5 p.p.m.) depending 
upon the time of day when 
samples were collected. 

The filter effluent had been 
fairly turbid but had only 
exhibited a chlorine demand 
averaging 2 p.p.m. in recent 
weeks—being 1 p.p.m. at 
night and reaching a maxi- 
mum of 3 during the heavy 
flow hours. Goldfish were 
being maintained in the ef- 
fluent containing 0.1 p.p.m. 
residual chlorine after the 
two hour contact period in 








I. R. Riker, Engineer in 
Charge of Construction of the 


~ inhi ae , ae Princeton Plant and Now 
the final settling tanks. They Supervising Engineer of 
had made a practice of vary- Operation 


ing the chlorine dosage to 

both crude and filter effluent to meet the changing de- 
mands of each. Final effluent had proved. satisfactory 
for operating the W. & T. vacuum type chlorinator in- 
jectors. 

Mr. Riker said that the multiple discharge effluent 
outlet into the river was a great thing because the plant 
effluent did not show at any point. Analysis had shown 
the river 300 ft. below the outlet to be no different from 
the quality above the plant. If anything, it was im- 
proved bacterially. 

From the digesters it was necessary to draw 5,000 gals. 
of supernatant liquid per day for addition gradually to 
the crude sewage and sludge, pumped weekly from the 
final tanks, was also discharged into the crude sewage. 
To improve the appearance of the final effluent chemical 
precipitation such as that used at Plainfield would most 
likely be resorted to. 

Citing costs of operation during January and Febru- 
ary, the cost including pumping at $10.00 per m.g. (a 
70 ft. lift) had averaged $32.00 per m.g. The costs 
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could be broken down as follows: supervision and lab- 
oratory, 20 per cent; pumping, 44 per cent; operating 
tanks and filters, 14 per cent; chemicals, 13 per cent; 
care of grounds, 6 per cent; and 3 per cent miscella- 
neous. The power rate for pumping being so high (2.1 
ct. per k.w.h.) there was some probability that the stand 
by Buffalo gasoline engine generator set would be 
operated to provide current for the pumps and treatment 
plant. 

In reply to questions, Mr. Riker said that there was 
a great deal of local interest in the new plant. School 
children had been his best publicity agents. The operat- 
ing personnel consisted of 2 operators, 2 laborers and 
himself in charge. Operators on duty for 12 to 16 hours 
had proven sufficient. 

Moving pictures showing the plant under construction 
were shown. 

“Operation of the Freehold Plant,” by W. J. 
SCHIVEREA, Superintendent of Sewerage, Freehold, N. J. 

Mr. Schiverea recounted difficulties met with due to 
industrial wastes from a rug mill emptying into the 
sewer. High concentration of dye interspersed with 
strong hypochlorite bleach had prevented the sprinkling 
filters from properly functioning. 

Sewage is now largely domestic, is strong and stale 
to septic, requiring pre-chlorination to control odors. A 
dosage of 10 p.p.m. chlorine at the dosing tank during 
low flows had removed slime from the filter stone and 
reduced the fly nuisance very materially. A final dosage 
of chlorine added to the inlet of the final settling tank 
maintained residuals of 0.2 to 0.4 p.p.m. in the effluent 
and B.O.D. values averaging 30 p.p.m. 

Sludge from the primary clarifiers is pumped 3 times 
daily. to the digesters—the Dorr sludge mechanism be- 
ing operated for 20 minutes during the pumping period 
and the index of when to stop pumping is found in 
sampling. When the settleable solids drop below 50 per 
cent by volume pumping is stopped. Final tank sludge 
is pumped direct to the digester. Gas collected heats the 
digester, 33 per cent of the total gas produced being so 
used. The stirring mechanism has proven valuable at 
Freehold and sludge drawn contains 95 per cent water 
and dries in two to three weeks. Supernatant liquor is 
run onto sand beds. 

Cost of operating the plant in 1932 was $6,693 for the 
350,000 g.p.d. average flow. Of this $1,731 went for 
power, the cost being $53.00 per m.g. for treatment. 
One operator, an assistant and one laborer operate the 
plant. 


The Effect of Septicity on Sewage Treatment 


In a “Comparison of Treatment of Fresh and Stale 
Sewages,” Dr. Rupotrs brought forward some highly 
interesting observations concerning the deleterious effects 
of septic action in sewer systems and pump wells and 
the added expense and difficulties of treatment which 
resulted from the effects produced by septic action or 
changes in the sewage created by bacterial action. The 
latter, he said, brought about disintegration of suspended 
solids, resulting in their change to non-settleable mate- 
rials. Due to splitting up of complex to simple mate- 
rials, the oxygen demand increased with the age of sew- 
age, i. e., bacterial multiplication. Odors were pro- 
duced as the result of oxygen deficiency and bacterial 
multiplication. The carbonaceous materials being the 
earliest attacked produced acidity, which in turn con- 
tributed to increased odor production. Studies had dis- 
closed that after the first six hours there appeared a 
steady increase of hydrogen sulphide production created 
by sulphate breakdown. The sulphide production in the 
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presence of slime from sewers had been more marked 
by far than otherwise. 

The effect of staleness or septicity, Dr. Rudolfs ex. 
plained, was to decrease the efficiency of settling units 
thus throwing an increased burden on the stream or sec. 
ondary treatment units. The chlorine demand is algo 
increased along with the rising oxygen demand vaiue and 
odors become a problem. 

Dr. Rudolfs cited the following results as illustrative 
of sewage changes with age: 


Suspended 
Age pH Free NH; BOD Solids 
30 min. 76 7 165 230 
2 hrs. 7.6 12 172 227 
6 hrs. y 22 224 va 
24 hrs. 7 - 29 238 214 
48 hrs. 7.0 32 254 204 


To reduce or eliminate the deleterious effects created 
by bacterial alteration (age) of sewage, Dr. Rudolfs 
suggested aeration to maintain an oxygen supply in the 
sewage or the use of bactericidal agents to check the 











At the Princeton Plant. 
Jr., Engineers (Behind Mr. Cowles), Explains the 
Design and Operation of the Plant. 


Truman Curry of Nicholas S. Hill, 


bacterial growth and also to hold the oxygen in situ. 
Open channels such as in German sewers or artificial 
aeration would be one expedient. Another scheme 
already rather successfully employed was partial chlor- 
ination. He referred particularly to the recent experi- 
ences of the Los Angeles County Sanitation District (see 
WaTER WorkKS AND SEWERAGE for November, 1932 
—“Control of Sewage Condition by Chlorination,” p. 
369) wherein chlorination at scattered points on the 
sewer system had checked the solids disintegration, thus 
relieving the load on the activated sludge process, had 
controlled odors (hydrogen sulphide) and had improved 
plant operation. 


In reply to a question as to the possible effect of pre- 
chlorination on subsequent sludge digestion, Dr. Rudolfs 
said that theré would be no upper limit to pre-chlorina- 
tion so far as sludge digestion was concerned. This held 
true because the organisms in sewage solids had no in- 
fluence on digestion, lest it be a detrimental one created 
by the acid production noted in the early stages of diges- 
tion for which B. coli might be responsible. 


Paut Mo titor, Superintendent of Sewerage, Madi- 
son and Chatham, N. J., said that he recalled some early 
work done 17 years ago at the old Madison plant. Chlo- 
rination of the crude sewage with bleaching powder (5 
to 20 p.p.m. chlorine) improved the operation of the 
Imhoff tanks and he was under the impression that sludge 
digestion had been improved also, 
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Dr. Ruporrs stated further that chlorine applied to 
sewages frequently has a coagulating power which might 
be of value. 

“Developments in Sewage Chlorination,” by A. E. 
GrirFIN, Chemist, Wallace & Tiernan Company, New- 
ark, N. J. 

Mr. Griffin recounted the progress being made with 
sewage chlorination. Particular emphasis he placed on 
@fuent chlorination for improving conditions of the 
receiving stream such as practiced at Downers Grove, 
Iil., Chapel Hill, N. C., Winston Salem, N. C., and else- 
where and the effectiveness of algae control in a tidal 
estuary by chlorinating the effluent of the Baltimore sew- 
age works—in the latter case the lime-chlorine process 
being used in conjunction with copper chloride produced 
in a tower filled with scrap copper through which a 
chlorinator discharge was run. 

At Elizabeth, N. J., a large trunk sewer, he said, had 
been effectively chlorinated to control odors during the 
past summer. The Los Angeles County Sanitation Dis- 
trict sewer had been chlorinated at several points on the 
system with some rather remarkable results. The acti- 
vated sludge plant had been able to handle the entire flow 
without resorting to bypassing previously found neces- 
sary. 

Mr. Griffin referred to the increasing interest in chem- 
ical precipitation of sewage—ferric chloride being used 
in ready prepared form or produced on the ground from 
scrap iron and liquid chlorine. 

While chemical precipitation would remove 70 to 75 
per cent of the putrescibles from sewage, chlorination in 
addition had increased the removals further and held 
back putrefactive development and prevented slime 
growths down stream. The efficacy of ferric iron coagu- 
lation had been improved by partial pre-chlorination to 
hold in check reducing action of the sewage and prevent 
reduction of the ferric iron to ferrous which would pass 
out in the effluent. 

In discussing odor control at Elizabeth and Princeton, 
N. J., the question of chlorine dosage control, for max- 
imum economy with satisfactory results, had been a prob- 
lem. Mr. Griffin said that it was patently unnecessary 
to add sufficient chlorine to satisfy the whole of the 
chlorine demand of the sewage. The question was, How 
much, then? The answer had been reached by making 
use of the well known stability test employing methylene 
blue indicator and adding only sufficient chlorine to de- 
stroy existing sulphides and, in addition, render the sew- 
age sufficiently sterile to prevent fading of the blue color 
for the required number of hours the sewage was to be in 
the sewer or the settling tanks. If a sample of the chlo- 
rinated sewage collected at the outlet end of the system 
failed to reduce the blue color within a short time, one 
could be certain that odors would be no problem along 
the sewer. By practical test one could determine the 
proper index in the nature of the decolorization period 
permissible for a given condition and regulate the chlo- 
rine accordingly. At Elizabeth, for instance, the chlo- 
rine demand at the junction manhole where treated, had 
varied between 10 and 20 p.p.m. but 8 p.p.m. had proved 
an effective dosage as indicated by the test. A paper is 
now being prepared for publication, he said, which will 
go into detail with respect to this chlorine control pro- 
cedure. 

“Operating Dz2ta on Sprinkling Filters,” by I. O. 
Lacy, New Jersey Experimental Sewage Station, New 
Brunswick, N. J. 

Mr. Lacy, in discussing specifications covering media 
for sprinkling filters, said that experience from their 
tests had shown that about the same efficiencies were 
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obtained with slag as with crushed stone. As far as 
ponding was concerned the character of the applied sew- 
age was about as important as the size stone used and 
that lateral movement of sewage in the beds had not 
extended to a depth of more than 1 ft. He said that the 
most satisfactory depth of filters was a subject for argu- 
ment. As to filter loadings at Akron, O., the 7 ft. slag 
filter was giving better results than the 10 ft. stone filter 
and apparently 8 ft. depth was sufficient in the case of 
the stone. Ventilation of filters was not important and 
the remarkable feature of the sprinkling filter was its 
ability to handle such variable loadings and even severe 
punishments for short periods. 


Ponding of filters taking place on the surface to a 
major extent could be relieved by mechanical or chemical 
method—chlorine or bleaching powder being the suc- 
cessful chemical method and probably the most prac- 
tical of any of the schemes proposed. Chlorine applied 
to the settled sewage during the low night flows for sev- 
eral consecutive nights seemed the most economical 
method. The applied sewage should carry 2 p.p.m. 
residual or more. Experiences at Elgin, Ill., and else- 
where were cited. For filter fly control flooding of the 
beds seemed the most practical in conjunction with spray- 
ing of kerosene oil to destroy the adult fly. 


To overcome odor difficulties pre-chlorination or pre- 
aeration was effective. The use of the rotating type dis- 
tributor was also very helpful in reducing odors. 

H. HEUKELEKIAN of the New Jersey Sewage Experi- 
mental Station, in discussion stressed the reliability of 
the sprinkling filter as a purification device and dis- 
cussed the fundamentals of the filter for the benefit of 
the operators and did so in a very excellent manner. 
Basically he said the principal mechanism of the filter 
was the same as the activated sludge process—one de- 
pending on a fixed film and the latter on a circulating 
film or floc—the phenomenal thing being the rapidity of 
purification of sewage during its brief stay in contact 
with the film on the filter stone. The colloids were first 
absorbed then in part liquefied and oxidized—the most 
important feature being the stabilization of the putrescent 
colloids into humus like bodies not subject to rapid putre- 
faction. The pH of the sewage for best nitrification 
should be between 7 and 8. The presence of carbona- 
ceous and other colloidal matters was inhibitory and 
where mostly deposited (in the upper 2 ft.) wherein no 
nitrification could be found. Before nitrogenous mat- 
ter could be converted to nitrates the carbonaceous had 
to be taken out largely. While the nitrate content of 
effluents contributed to stability the concentration of ni- 
trate was primarily of consequence as a yardstick for 
determining how thoroughly the filter was doing its in- 
tended job. So far as oxidation, as such, was involved 
not more than 10 per cent of the organic material would 
be actually oxidized by the filter—stabilization being the 
primary function and nitrate production but incidental 
to the process. 

T. M. Curry, Consulting |_ngineer of New York City, 
in referring to the selecticn of sprinkling filters for the 
new Princeton plant said that the crushed trap rock of 
excellent quality and cleanness had cost but 12 per cent 
of the entire plant cost. The bed was composed of 2 
in. material and was 8 ft. deep with nozzles 13 ft. on 
centers. Hie referred to the high degree of nitrification 
(12 to 15 pp.m. nitrate) and the very quick appearance 
of 8 parts of nitrate in the effluent after starting opera- 
tions in December. 

C. A. Emerson, Consulting Engineer of New York 
City, rose to add a word concerning the remarkable 
work that filters performed even when overloaded by 

































































































































134 


almost 100 per cent. He cited the case of Columbus, 
O., where the filter 5 ft. deep had been in service for 
27 years. The stone had not been touched although the 
bed was constructed for 19 m.g.d. flows and for some 
years had been handling 30 m.g.d. and the overall B.O.D. 
reduction had been 70 per cent or more. 

E. S. Cuase, Consulting Engineer of Boston, Mass., 
referred to the Reading, Pa., filters, constructed of slag, 
which had served for 27 years and said that they are 
apparently as good as new, right now, and there seemed 
to be no limit to the punishment one can give a sprink- 
ling filter. 


Pollution of Bathing Places 

C. G. Wicrey, Consulting Engineer, Atlantic City, 
N. J., reported on a study he had conducted looking 
into the incidence of disease created by bathing in pol- 
luted waters. The subject of his talk was “Pollution 
of Bathing Water and Its Effect on Health.” 

Mr. Wigley made special reference to the reported 
cases of typhoid fever among bathers in the waters sur- 
rounding the New York metropolitan area, the Raritan 
River and Raritan Bay. Actual survey and bacterio- 
logical tests of waters of 25 beaches in the Raritan Bay 
area had shown that 75 per cent of the beaches should be 
abandoned. 

Following the closing of many beaches the August 
and September typhoid incidence had droppjed in the 
New York area. The typhoid data pointed very strongly 
to the fact that between 54 and 1628 cases per year can 
be positively traced to bathing in polluted waters. If 
cases of infection of eye, ear, nose, and skin were re- 
ported to the health authorities by physicians, Mr. Wig- 
ley thought that the ill effects from pollution of bathing 
waters would be very much more pronounced. His talk 
was illustrated by graphs and curves to show the evi- 
dence at hand. 


Sewer Rental and Licensing of Operators 


“Application of the Sewer Rental Law in New 
Jersey” was the subject of a paper by C. A. MacDon- 
ALD of the State Department of Health, in which it was 
pointed out that in New Jersey sewer rental dates back 
to 1889 and at this date 35 municipalities charge a rental 
for sewer service—among them being Red Bank, Col- 
lingswood, Freehold, Pensauken and Atlantic City, which 
is served by a sewerage company. 

The Home Rule Act of 1917 established the right of 
municipalities to charge a rental for sewerage service 
in New Jersey and such charge becomes a lien upon the 
premise, served, if not paid. A section of this same 
act requires that funds collected as sewer rental be kept 
in a separate account usable for paying interest and 
operating costs, extensions and retiring debt. In New 
Jersey there is no reason why sewerage systems ‘should 
not be as self-supporting as any other utility. Rentals 
charged vary between $2.00 and $15.00 per year. The 
basis is variable, being on fixtures, water meter records, 
or minimum flat service charge and a variable rental in 
addition. For new installations of sewers or sewage- 
treatment funds are raised by assessment—the rental 
going to pay for operation extension and interest. 

“New Rules Covering Licensing of Sewage Plant 
Operators in New Jersey” was discussed by J. B. 
3aTy, Assistant Engineer of the State Health Depart- 
ment, Trenton, N. J. 

Mr. Baty reported on the rew rules of the Depart- 
ment of Health pertaining to the licensing of water works 
and sewage works operators under the New Jersey Li- 
censing Act of April, 1926. The proposed new rules 
having been presented before the association a year ago 









had been modified in certain directions as a result of the — 
recommendations coming from a committee of the Aggo. 
ciation. 3 

The new rules, he said, stipulated that an applicant for 
a licence should not be accepted for an oral or written 
examination until the applicant has given Satisfactory 
evidence that he could pass the requirements as to 
erating experience and training. Also the examination 
to be given would be shaped to fit the existing situation 
thus giving more flexibility to the licensing practice. To 
make the rules more flexible, still, the licenses would be 
given under one or more of eight main classifications and 
one special classification in addition. In each instance 
the license would be restricted to the operating of a par- 
ticular plant. The latter provision had been added to 
the new rules apparently to avoid changes of plant opera- 
tors, for political or other reasons, without the approval 
(license) of the Department of Health being given. If 
so, this rule will protect the operator and the public as 
well, and should keep the sewage treatment works from 
becoming a political football. 

Since the new rules had gone into effect Mr. Baty 
reported that there had been 54 applicants for license 
examinations of which 41 had the qualifications required 
for admission to examinations. Of the 41, 23 (56 per 
cent) had passed—not a material difference from the 
percentage passed in previous years. Mr. Baty said that 
the department felt justified in establishing the new rules 
which would insure higher grade and better prepared 
plant operators than heretofore. 

H. P. Crort, Chief Engineer of the Department of 
Health, explained that his staff was spending 10 per cent 
of its time and efforts in bettering the licensing situation 
and therefore in trying to insure better operators and 
improved operation of plants and farther to make it pos- 
sible for the operator to think more about his work and 
less about his job and what would happen to it at each 
election. With these goals in mind he said the support 
of the Sewage Works Association was due the depart- 
ment for the selfish interests of the operators if for no 
other. 

The remarks of Mr. Croft brought forth considerable 
discussion from operators, but unfortunately your re- 
porter had to leave the meeting when Mr. Van Gill, an 
operator from Maple Shade, N. J., was making a fiery 
speech condemning the practice of even admitting non- 
licensed operators into the Sewage Works Association 
and advocating the unionization of Sewage Works 
Operators, if such were feasible. 


DisHPAN REFLECTORS jn Mestiie Dam.—The canyon 
of the Colorado about the Hoover Dam is brilliantly il- 
luminated at night by thousands of electric lights which 
are ably backed up by a great brigade of dishpans. It 
appears that these lamps are subjected to a variety of 
hard experiences and to keep them supplied with reflec- 
tors which are ordinarily made use of for this purpose 
would be a very expensive proposition by reason of the 
frequent breakage. A bright new dishpan was experi- 
mented with for this service and the results were found 
to be so satisfactory that they were adopted all over the 
for this 


site. Ten thousand dishpans were ordered 
purpose. 
- ~ v ~ 
4.452 Persons EmpLoyepD ON BOULDER CANYON 


Proyect.—Approximately 4,452 persons were employed 
on the project on March 1, distributed as follows: Bu- 
reau of Reclamation, 237; Six Companies Inc., 3,678; 
Soulder City Co., 111; Anderson Bros. Supply Co., 131; 
Jabcock & Wilcox Co., 9; Fred C. Snell Co., 80; Con-~ 
solidated Steel Co., 6; permittees (estimated) 200. 
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CLARIFICATIONIOF WATER SUPPLIES 
BY FILTRATION THROUGH ANTHRACITE 


By HOMER G. TURNER’ and G. S. SCOTT® 


for calculation of initial loss of head, and for cal- 
culation of backwashing velocities required for vari- 
ous sizes of anthracite coal in water filters. 

The present paper contains the results of experiments 
carried on to determine the efficiency of anthracite as a 
filter medium for removal of suspended matter, or reduc- 
tion of turbidity. 

Water works operators have of late shown considerable 
interest in anthracite as a filter material, and are of the 
opinion that the angular shape of particle should result 
in more efficient reduction of turbidity. Experimental 
results bear out this opinion. 

After some preliminary experiments, an apparatus was 
constructed as shown in Fig. 1. As sand has been used 
for a number of years as a filtering medium, it may be 
assumed that its behavior under working conditions is 
common knowledge among water works engineers, and 
therefore, a comparison of anthracite with sand under 
identical conditions should yield information of value. 
The apparatus was designed with this thought in mind. 
The reservoir was fitted with a stirrer to maintain uni- 
formity of the suspended solids. The turbid water was 
applied simultaneously to the two filters, one of anthra- 
cite, and the other of sand, the filtration rate being con- 
trolled by the float valves, and regulated to approxi- 
mately 120 gallons per hour per square foot of filter 
area. Both anthracite and sand were carefully screened, 
and the sizes between 20 and 30 mesh, U. S. standard 


[' a previous paper* the writers have shown formulae 





*“Loss of Head and Backwashing Velocities for Anthracite 
Coal and Water Filters,’”’” WATER WorRKS AND SEWERAGE, February, 
1933. 


1Pirector of Research for the Anthracite Institute. 
“Assistant Director School of Mineral Industries, The Pennsyl- 
vania State College, State College, Pa. 
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screen, were used in all turbidity tests. In order to 
bring out a comparison more vividly, turbidities up to 
300 p.p.m. were used, and filter beds were made 12 in. 
deep. The solids used for suspension as turbid matter 
were (1) a red plastic clay; (2) infusorial earth; (3) 
ordinary garden soil; (4) fuller’s earth. 


The electric charge on the suspended particles, as de- 
termined in a transport tube, was negative for all mate- 
rials used in the investigation. 


Under the microscope the infusorial earth was found 
to consist of diatoms, 100 mu in diameter, rods 100 x 6 
mu, and smaller particles about 6 mu in diameter and 
under. The clay particles were spherical to oval in shape 
and nearly uniform in size, the diameter being about 5 
mu. The garden soil consisted of a conglomerate of 
almost everything from clay to weed seeds, some of the 
seeds sprouting in about one week after the filters were 
stopped. The fuller’s earth consisted of particles, 10 
mu and under, singly and in large clusters, up to about 


500 mu. in length. 


Comparable results could not be obtained with the in- 
fusorial earth, the fuller’s earth, or the garden soil, pos- 
sibly due to the excessive size of the particles, which 
rapidly formed a mat over the surface and clogged the 
filters before any regularity could be established in the 
effluent. Since suspended particles of excessive size 
would be removed in the settling basins anyway, it was 
felt that the results on the relatively finer suspended 
clay particles are more nearly representative of. the 
conditions to be met in the actual filter plant. 


The following observations of fact are of interest: 
When uncoagulated large and small particles in sus- 
pension are passed through a filter, the small particles 
pass through the bed, while the coarse particles are me- 
chanically entangled, forming a mat which removes suc- 
cessively smaller and smaller particles until the filtrate 
becomes crystal clear. The loss of head increases very 
rapidly toward the end. Coagulated coarse suspensions 
form a denser mat on the filter surface than coagulated 
fine suspensions, and this denser mat is less permeable 
to water. Uncoagulated fine suspensions run through the 
filter bed, the effluent showing a constant turbidity after 
the initial stage. Fine suspensions coagulated with alum 
alone in a water deficient in alkali, are partially removed, 
depending upon the amount of deficiency. When the de- 
ficiency in alkali is made up by addition of soda ash, and 
the suspension is then coagulated with alum, the turbid- 
ity removal is almost complete. 


Changes in filtration rate disturb the bed, and allow 
some of the turbid matter to come through the filter. 
There is an approximately straight line relation between 
the rate of filtration and the percentage reduction of 
turbidity on filtration. In these investigations it was 
found that when this rate was decreased to about 120 
gallons per hour per square foot of filter surface, tur- 
bidity removal was practically complete. This relation, 
shown in Fig. 2, for Ottawa sand, is independent of the 
initial turbidity. 

A test run was carried out as follows: The reservoir 
was filled with tap water, the stirrer started, and the clay, 
added from a suspension in a beaker. After stirring for 
one-half hour, a sample was removed for determination 
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of turbidity. Soda ash was then added, and the stirring 
continued for another half hour, at which time the alum 
was added. Stirring was then continued for one hour. 
The water was then applied simultaneously to both fil- 
ters. At regular intervals, beakers were placed under 
the outlet syphons and samples of approximately 800 
cc. taken, the time of flow being determined with a stop 
watch. The loss of head was read immediately after 
placing the beakers under the syphons. The samples 
obtained in these beakers were immediately measured to 
obtain the filtration rate, and then tested for turbidity, 
by the platinum wire method. The results were plotted, 
as shown in Fig. 3. The average turbidities of the 
effluents were obtained by measuring the areas under 
the curves with a planimeter. The length of time con- 
sumed in a single test varied up to 13 hours, depending 
upon the applied turbidity and the head loss. An at- 
tempt was made to set the rate at about 125 gallons 
per hour per square foot at the start of the test, and was 
thereafter allowed to take its own course. The filter 
beds were backwashed after each test by means of the 
arrangement shown in the sketch. The quantity of 
water used in backwashing depends to some extent on 
the judgment of the operator. In these tests, approxi- 
mately equal quantities of water were used for both 
coal and sand, and with similar results so far as the eye 
could detect. The beds were expanded about 50 per 
cent during backwashing. The coal required about half 
the backwashing velocity that was needed by sand to 
produce this expansion. The quantity of wash water on 
a percentage basis naturally depends upon the length of 
filter run, and this, in turn, is inversely proportional to 
the amount of turbidity, other factors remaining con- 
stant. 
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The Table I summarizes the test data obtained With 
clay. 


TABLE I 

Coagulation Applied % Reduction in Turbidity 
Treatment Turbidity Anthracite Sand 
OE ooo kb > tae ends ox 81 7 7 
ee ee ee 43 40 40 
RGM sbi v a ccs cases 45 49 49 
Alum and soda........-. 45 95 78 
Alum and soda.......... 50 90 80 
Alum and soda.......... 185 89 75 
Alum and soda.......... 225 91 80 
Alum and soda.......... 300 99 93 
a ee ae cae 93 81 


Since test with clay has been omitted, the results indj- 
cate very strongly that anthracite possesses greater ef- 
ficiency than sand in the matter of turbidity reduction, 
The superiority of anthracite is believed to be due 
largely to the angular shape of the particles. Experi- 
ments are now under way to throw further light on this 
point. 

Experiments are also being carried out with improved 
rate controllers that show a constancy within 1 per cent, 
using a photo electric cell for turbidity measurements, 
to determine the length of filter run for different sizes 
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of anthracite as compared with different sizes of sand. 
The writers wish to acknowledge the cooperation of 
the Mineral Industries Experiment Station, the Penn- 
sylvania State College. 
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States Modernize Laws to Speed 
Sewage Works 


To enable cities and towns to obtain Federal money 
for work-relief programs, many states are revising laws 
so that sewerage facilities can be operated on a self-liqui- 
dating basis, with income derived from service charges 
instead of general taxation. 

The Emergency Relief and Construction Act for 1932 
authorized the Reconstruction Finance Corporation to 
lend money to municipalities for self-supporting con- 
struction projects that can pay their own way, so that 
property will not be taxed for repayment of loans. 

Since the passage of the Relief Act last July, five 
states—Indiana, Kentucky, Alabama, Oregon and Texas 
—have amended their statutes to permit sewer rental or 
service charges, and issuance of revenue bonds for sew- 
erage projects which can be sold to the R. F. C, 
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CHLORINATION CONTROLS 
FOAMING IMHOFF TANKS 


Experiences at Stockton, California 
By FRED WEST 


Superintendent, Southside Sewage Treatment Plant, 
Stockton, Calif. 


secured during a test of pre-chlorination in control- 
ling foaming in Imhoff tanks at the Southside 
Treatment Plant of the city of Stockton. 

The plant serves about half of the city area with a 
tributary population of approximately 20,000. A num- 
ber of industrial plants, including canneries and a cheese 
factory, contribute to the flow. The gravity outfall line 
to the plant is approximately 2% miles long, requiring 
from two to four hours in travel before the sewage 
arrives at the plant. 

At the treatment plant, after the 
sewage passes through bar screens 
it is lifted by suitable pumps to 
the two Imhoff tanks which are 
operated in parallel. Each tank is 
28% ft. wide by 57 ft. long and 
each tank has two flowing-through 
chambers 9 ft. wide by 55 ft. long. 
There are three gas vents in each 
tank, the gas vent area totaling 
about 26 per cent of the total tank 
area. 

The average daily flow is from 
1%, to2 m.g.d. During the period 
of the test the average pH value 
of the raw sewage was 7.1. 

At this plant they have had more 
or less continuous difficulty from 
foaming. This occurs practically 
the year round but foaming is ac- 
centuated during the different can- 
ning seasons. The sides of the gas 
vents have been raised by the use 
of timbers and the scum resulting 
from the foaming has in the past 
been broken up and kept down by 


= following is a brief summary of the results 








tank it is, in places, over the top of the concrete wall and 
part way up the wood extension. 

Shortly after this date chlorination was stopped, pend- 
ing warmer weather when it was anticipated foaming 
would be worse. On the 10th of May chlorination was 
started again, using an increased dosage of 60 lbs. per 
24 hours (about 4 p.p.m.) for 16 hours a day, resulting 
in a total usage of chlorine of 40 lbs. per day, or an 
average of 3 parts per million. This 16 hour period in 
all cases was from 6 a. m. to 10 p.m. The accompany- 
ing photograph was taken on the 
20th of May, after ten days’ opera- 
tion, showing treated and untreat- 
ed gas vents, speaks for itself as 
to the results accomplished. 

In addition, although no exact 
tests were made during the period 
of chlorination, it appeared that 
there was a definite improvement 
in the clarity of the effluent from 
the treated Imhoff tank, apparent- 
ly resulting from improved sedi- 
mentation and lack of solids 
coming up through the slots in the 
flow chamber. 

These tests, which were very 
convincing, were made under the 
supervision of Mr. Lyle Payton, 
City Engineer, and the author. 
We are indebted to the Wallace & 
Tiernan Co., who supplied a 
vacuum solution feed chlorinator, 
and to the Great Western Electro- 
Chemical Co., who _ furnished 
chlorine. Mr. Ralph A. Stevenson 
of the Great Western Electro- 
Chemical Company’s field staff, 








constant hosing with fresh water 
under pressure. 


and Messrs. Emerson Dolliver and 


Effects of Prechlorination on Foaming Imhoff A.C. Beyer of Wallace & Tiernan 
Tanks, Stockton, California pees 


During the months of April, Gas vent on left serves the unchlorinated tank— Co. assisted during the work. 


May and June, 1932, pre-chlorina- that on the right the chlorinated. Photograph 
f taken 10 days after chlorination was started at 


[ Note: On another page appear 


tion was tested to determine its dosage of roughly 4 p.p.m. applied during a comments made by Dr. W. Ru- 


effect in the control of this foam- 
ing condition. After some pre- 
liminary runs the dosage was set, about the middle of 
April, at a rate of 45 Ibs. per 24 hours (about 3.5 p.p.m.) 
and the chlorinator operated for about 16 hours a day. 
This resulted in a total consumption of chlorine amount- 
ing to approximately 30 Ibs. per day. During all of the 
tests, the sewage going to only one of the Imhoff tanks 
was treated, the sewage going to the other tank being 
untreated and therefore acting as a control for compari- 
son of results. The results were very encouraging and 
photographs taken on April 26th, after ten days of opera- 
tion, show a very decided improvement. One of these 
shows gas vents in one side of the treated tank and the 
adjacent ones in the untreated tank. In the tank which 
had been treated the scum in the gas vent is shown well 
below the level of the concrete wall while in the other 


16-hour period daily 


dolfs in discussing the effect of 
prechlorination upon the digestion 
of sewage solids. See the report covering the “Meeting 
of the New Jersey Sewage Works Association,” which 
appears elsewhere in this issue.—Editor. ] 





v 

CoLoRED WATERPROOF DrawiNG INKs.—The U. S. 
Bureau of Standards has, at the request of a.government 
department, recently completed work on the preparation 
of a number of water-fast drawing inks which do not 
deteriorate on storage for a period for at least one year. 
These inks consist of an aqueous 5 per cent shellac so- 
lution to which has been added a small quantity of phe- 
nol, borax and a dye. The shellac used was not bleached 
but was freed from natural waxes and dirt. Of 92 dyes 
investigated, only 17 were found to be at all suitable for 
this purpose. 
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WATER SUPPLY FOR TANNERIES 


By AUG. C. ORTHMANN 


President, The Orthmann Laboratories, Inc., 
Milwaukee, Wis. 


RESENT day tanning 

operations are decid- 

edly different from 
those of fifteen or twenty 
years ago. Changes which 
have been effected since 
that time are not only the 
result of technologic prog- 
ress in the industry, but also 
to discriminating demands 
by the shoe industry to pro- 
duce for my-lady-fair shoes 
of colors and shades in 
keeping with the everlasting 
changing hues of dress 
goods, hose, and hat. As 
the textile industry has suffered because of the scantiness 
of women’s attire, so also has the leather industry be- 
cause of the lack of leather in women’s shoes. 

With this introduction some of the changes which have 
taken place in the leather industry, and in which the 
water supply plays an important part, will be reviewed. 

Prior to 1893 practically all utility leather was tanned 
by what is commonly referred to as The Vegetable Tan- 
ning Process. For this process the natural vegetable tan- 
ning materials obtained from barks, woods, and leaves 
were used. The dried materials are leached with hot 
water, thereby extracting the soluble matter which con- 
tains the valuable tanning agent. Since 1893 the chrome 
tanning process has made appreciable inroads upon the 
vegetable tanning process. At the present time more than 
90 per cent of shoe upper leather is made by this 
process. 

For this purpose chromium salts are used. Two 
methods of application are in general use. One known 
as the “Two Bath” process, in which bichromate of soda 
is first applied to the prepared skins and hides which is 
then reduced to a basic chrome salt by introduction of an 
inorganic acid and sodium thiosulfate. The other, known 


August C. Orthinann 





Classification of Leathers 

Leather is divided into two general types, heavy and 
light. These are distinguished by the weight of the raw 
material used, viz., light leather is made from a skin 
weighing fifteen pounds or less, the weight being that of 
a well salt cured skin. Heavy leather is made from a 
hide weighing sixteen pounds or more. Each type is sub- 
divided. Thus the light leather includes: Calf, kid, sheep, 
Each type is used also for a variety of purposes other 
than shoes. Heavy leather is subdivided into: Kip, cow, 
steers, bulls, horse, kangaroo, etc. 

A large percentage of the lighter raw material of the 
heavy leather group is used for purposes for which some 
of the lighter leather is used and for that reason it is 
difficult to draw a sharp line of demarkation. All hides 
weighing forty-two pounds or more, however, can be 
classed as heavy leather hides. 

The two generally used tanning processes (vegetable 
and chrome tannages) are used for producing leather 
made from raw material in both groups. Chrome tanned 
leather however, predominates in both groups excepting 
that in the heavy leather group sole leather is largely 
produced by the vegetable tanning process. 

Hides and skins pass through a large number of opera- 
tions before the final product is obtained. The treatment 
of the raw material up to the tanning stage is quite simi- 
lar for both tanning processes, a brief description of 
which follows. 


Hide to Leather 


The raw material as received by the tanner is first 
trimmed and sorted according to weight and size of hides 
and skins. Each assortment is made up into a “pack.” 
A pack consists of a definite number of pounds of raw 
material, which varies with each tanner, and may be from 
2,500: to 6,000 pounds. The size of the pack is governed 
by the size of equipment such as vats, paddle wheels and 
drums. The tanner endeavors to keep each pack intact 





as the “One Bath” process, is one in which a basic and have it pass through all operations as a unit. 

chrome salt, such as the All raw stock is first 
chloride or sulfate is di- soaked in water for a 
rectly applied to the pre- period of from twelve to 
pared skins and hides, The Aug. C. Orthmann, the author of this article, forty-eight hours, after 
basic chrome salt is pre- has been connected with the tanning industry since which it is thoroughly 


pared beforehand by re- 
ducing chromic acid with 
corn sugar or sulfur di- 
oxide. 

The two tanning proc- 
esses differ widely both as 
to application and in the 
properties of the resulting 


largest tanners in 
Leather Company. 


the industry. 


Supply for Tanneries,” 


leather. Chrome tanned Water Required in Tanning 
leather is produced in a 
shorter period of time 


than vegetable tanned 
leather, and has found 
greater favor because of 
the ease of coloring it to 
any shade wanted in order 
to meet the demands cre- 
ated by the fad for color 
in shoes. 





of the supply. 





1908, having been Chief Chemist of one of the 

America 
Since 1929 he has been Presi- 
dent and Director of his own laboratories, serving 


This, the first of two articles dealing with “Water 
will be followed by a sec- 
ond, dealing with the “Quality and Quantity of 


As the author states, the supply of available 
water, both as to quantity and quality, is such an 
important item in leather tanning that it frequently 
becomes a deciding factor in selecting the location 
of atannery. This first article is intended to famil- 
iarize the reader with water usage in tanning op- 
erations and the process in general. 
will discuss requirements as to quantity and quality 
Epitor. 


washed. Soaking may take 
place in vats or paddle 
wheels which vary in ca- 
pacity from 1,000 to 2,000 
gallons. If the stock is 
soaked in vats it is trans- 
ferred to open end drums 
or paddle wheels for thor- 
ough washing. Subsequent 
treatment demands that all 
dirt and salt be washed 
from the stock. After the 
stock is well washed it is 
“fleshed.” This operation 
is performed on a machine 
for that purpose which 
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and its Treatment.” 


The second 





removes all extraneous 
flesh, fat, and some 
of the adipose _ tisseu. 
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Dehairing 

For this purpose saturated lime solutions, carrying an 
excess of lime, are used. Dehairing is greatly accelerated 
by the use of reducing agents such as sodium sulfide 
which is added to the lime solutions in varying quantities 
ranging from }4 to 1 per cent of the weight of the stock. 
This operation takes place in either paddle wheels or in 
vats. The stock remains in the “limes” from three to 
seven days after which time the hair having become quite 
loose can be removed readily. Unhairing is performed 





Typical “Tanyard” with Covered Vats, In the Right Back- 
ground Are a Battery of Drums 


on a machine. The work is laid on a flexible apron of 
heavy rubber and a cylinder covered with blunt spiral 
knives plays over the hair side of the stock accompanied 
by a spray of water. The loosed hair is washed into a 
recess in the floor from which it is recovered. 

Often stock is difficult to unhair or it contains fine 
hairs which are not removed by the machine. They are 
later removed with a moon shaped knife by skilled oper- 





Section of a “Beamhouse.” Covered Lime Vats Serve as a 
Floor. The Half Round Table at the Right In a “Beam” 


ators. This operation is performed upon a half round 
table known as a “beam” from whence the term “beam- 
house” originates. Before the advent of the unhairing 
machine all hides and skins were unhaired by hand on 
the “beam.” Following the unhairing operation the stock 
is “refleshed” after which it is thoroughly washed in 
either paddle wheels or open end drums. 
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Bateing 

Originally this operation was performed by the use of 
dungs, the source being that from dogs and fowls. The 
“bates” were first prepared by steeping a quantity of 
dung in warm water and permitting the mass to ferment 
for a period of from 48 to 72 hours. Bran was also used 
for this purpose. Fermentation produced small quantities 
of organic acids. The function of the acid was to neu- 
tralize lime remaining in the stock. Enzymes, present 
before or produced during fermentation, produced a de- 
cided effect on the stock after the acid had been spent. 
The use of such products caused considerable stench in 
and about the beamhouse which without doubt was one 
of the reasons for intensive research as to the function 
of the products and a desire for a more definite material 
to replace them. The result of investigations indicated 
that pancreation would function to better advantage than 
bran or dung. Commercial bateing materials of the pres- 
ent time are mixtures of pancreatin wood flour and chlor- 
ide or sulfate of ammonia. Fermentation is no longer 
necessary and consequently little or no odor is produced. 

The bateing operation varies decidedly with the type 
of stock and kind of leather produced. The principal 
function is to remove lime from the stock and reduce 
the plumpness caused by the dehairing operation. The 
enzymic action removes or effects part of certain pro- 
teins, which, if permitted to remain produce a leather of 
undesirable firmness. The stock is bated at a temperature 
of from 80 to 95 deg. F. for a period of from thirty 


DANGER & 





The “Beamhouse” Showing at the Right, Open End Wash 
Drums, in the Foreground an Open Lime Vat. 


minutes to one hour, after which it is washed well in 
paddle wheels. Following this operation stock can be 
diverted to either the chrome or the vegetable tanning 
process. 


Vegetable Tanning 

Practically all vegetable tanning is done in vats. This 
applies particularly to the beginning of the tannage. The 
hides and skins are usually suspended into vats which 
are fitted with a frame work to which the hides are at- 
tached. This frame work can be caused to rock like a 
cradle, hence the name “rockers” is applied to these vats. 
The tanning solutions commonly called “liquors” are used 
in strengths ranging from % to 4 per cent in pure tanin. 
The stock first is placed into the weaker “liquors” and 
by means of the “press” system the liquors are changed 
daily, the stock remaining in the same vat. The “press” 
system refers to the flow of the liquor, due to differences 
in specific gravity, from the “head” to the “tail” vat 
where part of the latter is drained. “Tail” is the weakest 
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liquor and “head” refers to the stronger or fresh liquor. 
Each series of vats are connected, usually by logs. 

After the stock has been subjected to each of the 
rocker liquors, that which was the “head” or strongest 
liquor, finally becomes the “tail” liquor, a new “pack” of 
stock having been added to the series daily as part of 
the “tail” liquor is rejected. Before the advent of the 
“rocker” the stock was transferred from vat to vat daily ; 
the term “handlers’’ applied to such a system. 

Having passed through the “rocker” system, the stock 
is now placed into “layaway” vats which contain stronger 
tan liquors than those of the head rocker. Such treat- 
ment is applied particularly to heavy stock such as is 
used for sole leather. The stock remains in the “first” 
layaway for a period of ten days, after which it is placed 
into a “second” or stronger layaway for a period of 
twenty days, finally it is placed into a “third” layaway 
where it remains for twenty to thirty days. Thus the 
stock is subjected to progressively stronger tanning 
“liquors” until it is thoroughly tanned. 

Heavy stock for sole leather is not subjected to wash- 
ing, but it is “scoured” by means of a stiff brush whilst 
water is sprayed over the surface of the stock. Except- 


Leather in Finishing Department 


ing for treating the leather further with tanning extracts, 
oils and greases, the use of water ends at this stage. 

Lighter stock such as calf or light cow hides are usually 
not subjected to the “layaway” liquors, but are tanned 
through in the rocker system. After the lighter stock 
is removed from the rocker system, it is subjected to a 
wringing to remove as much water and un-combined tan 
solution as is possible, after this, it is “set out” to remove 
creases. As all hides and skins vary in thickness, they 
must be split to an even thickness, after this has been 
done the stock is “retanned” by milling it in a strong 
tanning liquor. This is done either in a paddle vat or 
in slow running drums, and requires from four to six 
hours’ time. The stock is then piled flat and allowed to 
“mull” for one to three days and is again “set out” 
and dried. 

After this the stock is sorted and graded according to 
the demand of the market. It is then divided into lots 
of three-hundred to six-hundred pounds, returned to the 
drums, wet back and washed thoroughly, colored, and 
treated with oil emulsions, dried and finished. 


Chrome Tanning 


After the stock is well washed out of the bate it is 
pickled in salt and acid. This process dehydrates the 
stock and prepares it for the tannage proper. Pickling is 
performed in paddle wheels. The strength of salt solu- 
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tion used may vary from 8 to 12 per cent, the amount 
of acid used is based on the weight of the stock and 
varies from 1.0 to 2 per cent. This operation requires 


A Cross Section of a Piece of Hide Showing the Density of 
the Hide Fibres. Magnified About 80 Times 


The Same Hide as Shown Above After Bateing Showing a 
More “Open” Fibre Structure Due to Process of 
Liming, Bateing, and Washing 
about four hours’ time. The stock is well drained after 

it is removed from the pickle solution. 

After draining, the stock is placed into paddle wheels 
or drums and tanned either by the one or the two bath 
process previously described. This is accomplished in 
from five to seven hours’ time in the drum, and about 
forty-eight hours’ time in the paddle wheel. 

After the stock is thoroughly tanned it is allowed to 
rest for twenty-four hours, is then put through a wring- 
er, set out, split and sorted, made up into units of from 
300 to 600 pounds, neutralized and thoroughly washed 
in drums with hot water, then colored and treated with 
oil emulsions, again set out, dried and finished. 

The number of operations both mechanical and manual 
approximate about forty in all from the time the raw 
material is received at the tannery until the leather is 
ready for the market. It is carefully inspected at each 
stage and sorted at four of the many stages. 

The purpose of the article is to give the reader suf- 
ficient detail of leather manufacture so he may appre- 
ciate the necessity of adequate water supply at the vari- 
ous stages. This will be discussed in the second install- 
ment to appear in a future issue of WATER WorKS AND 
SEWERAGE, 
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THE GENERATION OF HYDROGEN 
SULPHIDE IN SANITARY SEWERS 


Some of the Contributing Factors and Their Importance 


By FRED D. BOWLUS and A. PARRY BANTA 
Respectively Resident Engineer and Assistant Engineer, 
County Sanitation Districts, Los Angeles, Calif. 


Los Angeles C 

DIGEST of data procured during an extensive 
A sewage survey*, conducted for the Los Angeles 
County Sanitation Districts, discloses some inter- 
esting factors effecting the generation of hydrogen sul- 
phide. The conclusions drawn as to effective factors are 
based in part upon the analysis of some ten thousand 
sewage samples for each of which temperature, pH 
value, hydrogen sulphide content and chlorine-demand 
were determined; partly upon many hundred samples for 
which 5-day B.O.D. (20° C.) was made; and also upon 
measured quantity and velocity of flow of the sewage 
observed at many points on the system. 

The samples from which this study was made, were 
taken from that portion of the districts’ system tributary 
to the Joint Districts activated sludge disposal plant. 
The area drained comprises about 200 square miles, takes 
in 15 incorporated cities, 16 unincorporated communities 
and a considerable area of suburban and industrial de- 
velopment. Sewage characteristics vary widely in indi- 
vidual trunk sewers. 

Effect of Temperatures on Septicity 


and Sulphide Generation 


The maximum sewage temperatures in the Los An- 
gles District are recorded in the month of September. 
In 1931 the September temperatures averaged 79° F., 
while the corresponding average for 1932 was 76° F.; 
a difference probably due to the moderate air tempera- 
ture during the summer of 1932. The minimum aver- 
age sewage temperatures, 64° F., were recorded in Feb- 
ruary, 1932. In the upper trunks the daily variation 
was as high as four degrees and at the disposal plant 
two degrees. It will be noted from Fig. 1 that, with a 
slight lag, the sewage temperature curves follow in gen- 
eral the 50-year mean temperature curve. Daily as well 
as seasonal variations occur in the quantity of hydrogen 
sulphide to be found at a given sampling point. The 
seasonal change varies with the sewage temperature but 
the daily change varies with the flow. Typical examples 
of the effect of seasonal variation in sewage tempera- 
ture on the hydrogen sulphide generation are shown in 
Fig. 2, in which the dashed and dashed-dotted curves 
show hydrogen sulphide generated at 79° and 64° F., 
respectively. 

Effect of Velocity on HS Generation 

Flat grades and slow velocities have a marked effect 
on the generation of hydrogen sulphide (see Fig. 3, solid 
line curves). The upper curve (dashed) represents con- 
ditions for a sewage which has traveled a distance of 
nine miles at a velocity of two feet per second. The 
lower curve is drawn from analyses of the same sewage 
on the same days hut after the sewage had proceeded 
two and one-half miles further at a velocity of one foot 
per second. In general hydrogen sulphide: found -at any 





_ *For a description of the survey made before and after chlor- 
ination was started, the reader is referred to a previous article, 
describing the “Control of Sewage Condition by Chlorination,” 
which appeared in the November, 1932, issue of WaTER WorKS 
AND SEWERAGE. 


given point is the balance between a progressive gen- 
eration and its liberation into the sewer above that point. 
There is some question as to whether the difference, 
shown in Fig. 3, is caused by greater release of hydrogen 
sulphide resulting from increased turbulence at high 
velocities, or the presence of sludge deposits in the line 
having slower velocities. Undoubtedly both factors are 
important but it is believed that the influence of sludge 
deposits is greater. Such deposits provide a semi-sta- 
tionary seeding media and have an oxygen demand in 
addition to that of the flowing sewage. 


Effect of Sulphate Content on H:S Generation 


To date the data gathered to show the effect of the sul- 
phate content of the sewage on hydrogen sulphide gen- 


SEWAGE TEMPERATURE IN DEGREES 
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Fig. 1—Sewage Temperatures 


eration is meager and inconclusive. Apparently there is 
sufficient sulphate concentration in practically all of the 
water supplies tributary to the Los Angeles County San- 
itation Districts’ system to support hydrogen sulphide 
generation. The sulphate content of the water supplies 
of ten of the cities contributing sewage, ranges from 
40 to 60 p.p.m. 


Effect of Sewage Strength on H:S Generation 


The general shape of the hydrogen sulphide curves 
suggests a correlation between strength of sewage and 
hydrogen sulphide generation. Figure 4 shows hydrogen 
sulphide plotted against B.O.D. for hourly samples taken 
at the joint disposal plant. Apparently the amount to 
be found at any point depends to some extent upon the 
strength of sewage as represented by the B.O.D., all 
other conditions such as temperature, sulphate content 
and sewage velocities being equal. In Fig. 3 the recent 
high hydrogen sulphide represented by the dashed curve 
found on the No. 2 Main at Center Street corresponds 
to a radical increase in the strength of the sewage due 
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Fig. 3—Hydrogen Sulphide at Two Stations on Main 
Trunk Sewer 


to the discharge of a waste high in dextrose. The ac- 
celeration of sulphate decomposition in the presence of 
yeast may also have been a factor. Since the activities 
of this plant contributing the dextrose have ended con- 
ditions in the No. 2 Main at Center Street are about as 


represented by the solid line curve. 


Relation Between Chlorine Demand and B.O.D. 


Results of analysis of sewage taken at the joint dis- 
posal plant also indicated a close correlation between 
B.O.D. and chlorine demand. Figure 5 shows this re- 
lation in samples taken over a 24-hour period. These 
data indicate that the ratio of the chlorine demand to 
B.O.D. was about 1 to 10. It must be borne in mind, 
however, that the chlorine demand is influenced by the 
age, temperature and particularly the hydrogen sulphide 
content of the sewage. For a given sewage at any given 
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Fig. 4—Relationship Between B.O.D. Values and 
Hydrogen Sulphide in Sewage 
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point the ratio may be a constant, but it will probably 
be numerically different from the ratio 1 to 10. Packing 
house wastes gave a ratio of chlorine demand to B.O.D. 
of 1 to 17 and it is probable therefore that ratios will 
vary with different sewages. Sewage having a high con- 
tent of hydrogen sulphide gave a ratio of 1 to 7. At 
the joint disposal plant, when the pH value was greater 
than 9.0 the ratio was 1 to 7%. This relationship be- 
tween the chlorine demand and the B.O.D., while not 
definite, did prove of practical value in tracing industrial 
wastes. 

Separate cases as defined by conditions found in the 
different main trunk sewers seemed to emphasize the 
importance of different factors. As an instance a sew- 
age with high temperature, flowing at two feet or more 
per second velocity, produce little hydrogen sulphide. 
Another flowing at like velocity, with lower temperature, 
but containing a strong packing-house waste, showed 
high hydrogen sulphide generation. Normal domestic sew- 
age of moderate temperature flowing at velocities which 
permitted solids deposition, indicated rapid generation of 
H,S. All sewages showed a seasonal and daily variation 
according to temperature and flow respectively. The 
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Fig. 5.—Relationship Between B.O.D. Values and 
Chlorine Demand of the Sewage 


conditions to be expected under any circumstance can 
apparently only be defined by evaluating all probable 
factors. 

The one factor of greatest consequence in hydrogen 
sulphide production is the temperature-time factor, which 
is another way of saying that at higher temperatures the 
sulphate splitting organisms are more active and there- 
for there is a decided relationship between time and vol- 
ume of hydrogen sulphide produced as the temperature 
increases. 

v 

Low Typnor Deatn Rate IN MARYLAND.—The 
lowest typhoid fever death rate experienced in the his- 
tory of the state of Maryland occurred this year in the 
midst of the depression. A death rate of 3 per 100,000 
was reached in 1932, with virtually none of this attrib- 
utable to public water supplies. The unusually low rec- 
ord is no doubt the result of number of years of activ- 
ity in the control of water supplies, sewerage and food 
supplies, together with the general supervision resulting 

from full time county health officer operations. 
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By DON E. BLOODGOOD 


Engineer, Sanitation Plant, Indianapolis, Ind. 































© a sewage plant operator, the appearance of the 

effluent is the best indication of the effectiveness of 

the treatment process. But to convey to the super- 
intendent an accurate description of the appearance, in 
writing, is difficult. A superintendent should know each 
morning the hourly condition of his plant during his 
absence. He also wants his operators to be able to tell 
him how one day’s effluent compares with that of any 
other day. 

To supply this information in the most concise, yet 
explicit form, an instrument has been constructed at the 
Indianapolis Sewage Treatment Works which can be 
uged as a portable turbidimeter and a sludge blanket 
detector. It consists of an 1% inch I.D., 0.065 wall, 2 
KH aluminum tube 68 inches long with a sleeved brass 
collar on the bottom into which the brass moisture proof 
lamp case screws. There are four ports in the cap which 
admit water but exclude all outside light. The glass disk 
is held against a rubber gasket making a water tight 
joint. In the 1/32 inch metal disk there is cut a 34 inch 
cross of 0.012 inch opening with the center closed off by 
a piece of metal not larger than 3/32 inches in diameter 
to blank out the bright spot caused by the bulb filament. 
The light reflector is painted with aluminum paint. The 
operation of the lamp is identical with the ordinary two 
cell flashlight except for the self-operating mercury 
switch. This mercury switch is in the base cap of the 
lamp case and is constructed in a case of sealing wax. 
The sealing wax was first run into the base cap and 
sloped to a small depression in the center. A short piece 
of No. 24 platinum wire was set on each of opposite 
sides of the depression with the ends about th of an 
inch apart. One wire is grounded to the base cap and 
the other is connected to a copper plate, making a con- 


Water Works and Sewerage—April, 1933 


AN IMMERSION TURBIDIMETER 
AND SLUDGE BLANKET DETECTOR 





P.P.M 


TURBIDITY 





SUBMERGENCE — INCHES 











Graph for Converting Submergence Into Turbidity Reading 


nection with the battery through the coil spring. Only 
a very small drop of mercury is needed in the switch. 
After the mercury is placed, a heavy paper disk is set 
over the top of the mercury pocket and the cap is filled 
with sealing wax. 

In use, the instrument is submerged to a point at 
which the cross disappears and then the scale on the side 
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of the tube is read by looking into the six-sided mirror 
of the float, in one plane of which the figures will show. 
The mirrors are set at a 45° angle with water proof 
china cement in sycamore or any other tough light wood. 

The portable turbidimeter was calibrated by getting 
the submergence in effluents of known turbidity. This 
data when plotted on logarithmic paper gave a curve 
somewhat different than did the data of the standard 
U.S.G.S. turbidity table, as can be seen by the accom- 
panying graph. The scale for any turbidimeter con- 
structed could be obtained from the graph of the cali- 
bration data or it could be calculated by developing a 
formula for the particular-curve, similar to the formula 
of the standard curve: 


log y =— 1.106598 log X + 2.6570 
in which y = p.p.m. of turbidity and X = submergence 


in inches. The curve for the portable turbidimeter herein 
described is: 
log y = — 1.35652 log X*+ 3.2085 

The shortcomings of the portable turbidimeter are ap- 
preciated. The turbidity increases at lower levels of the 
basin so that the readings obtained may not describe the 
nature of the actual effluent and yet be indicative of 
plant operation. At Indianapolis, however, the infor- 
mation obtained through the use of the portable immer- 
sion turbidimeter has been very helpful in connection 
with plant operation. 

v 


Canadian Section of A. W. W. A. 
Met March 22-24 at Ottawa 


A. U. Sanderson—Elected Chairman 


More than 350 Canadian 
water works men attended 
the 13th Annual Conven- 
tion of the Canadian Sec- 
tion of the American Water 
Works Association which 
was held in Ottawa at the 
Chateau Laurier on March 
22nd-24th. : 

Ross L. Dobbin, General 
Manager, Public Utilities 
Commission of Peterboro 
opened the symposium on 
“Methods of Charging for 
Domestic Water” which was 
a feature of the meeting. AU. 
The “Flat Rate” was dis- 
cussed by G. G. Routledge, 
Supt. Water Distribution, Toronto, and W. L. McFaul, 
City Engineer of Hamilton. “The Meter Rate” was dis- 
cussed by T. H. Hooper, Superintendent Water Works, 
Winnipeg, and G. C. Storey, Manager, Water Commis- 
sion, Windsor. It was developed that there are now 69 
one hundred percent metered water systems in Canada. 
There are 559 water works plants in Canada with a total 
of 1,483,670 services, but only about 20 per cent of these 
are metered. 

A symposium on Filter Plant Operation was opened 
by N. J. Howard and an innovation on the program was 
a paper by J. O. Meadows, Chemical Engineer of Mont- 
real on the “Treatment of Waters for Industrial Use.” 

Western members voted to retain their membership 
in the Canadian Section rather than join the Minnesota 
Section as had been under consideration. 

A. E. Berry, Secretary, reported that there had been 
no loss of members during the past year. 

Chairman—A. U. Sanderson, Asst. 





Sanderson, Chair- 
man-Elect 


Electrical and 
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Mechanical Engineer, Toronto Department of Public 
Works. 

New Trustees—F;.P. Adams, City Engineer, Brant- 
ford, Ont.; Theo. J. Lafreniere, Chief Engineer, Prov- 
incial Department of Public Health, Quebec. 

Immediate Past Chairman—W. E. MacDonald, of 
Ottawa. 


v 
Honor to Honor Due! 


Malcolm Pirnie Named President Elect 
Of the A. W. W.A. 


The selection of Malcolm 
Pirnie as the next president 
of the American Water 
Works Association gives 
honor to whom honor is 
due. This honor comes on 
the heels of his recent elec- 
tion to the mayorship of 
Scarsdale, N. Y., and he in 
addition is president of the 
Metropolitan Section of the 
American Society of Civil 
Engineers. 





Malcolm Pirnie has been 
a wheel-horse in the Amer- 
ican Water Works Associa- 
tion for many years—de- 
voting much of his energies and time to its work. Being 
chairman of its important committee on Water Works 
Practice is in itself an undertaking, but in addition he 
has found additional time to devote to its other interests 
and activities. In behalf of the Association and the A. S. 
C. E., Mr. Pirnie has spent considerable time in Wash- 
ington fighting for recognition of water works better- 
ments as a measure of unemployment relief and in get- 
ting through favorable legislation. 

Congratulations, Malcolm. It is a case of honor to 
whom honor is due. 


Malcolm Pirnie, Pres.-Elect 
of the A.W.W.A.; Pres. Met- 


ropolitan Section A. 8. C. E., 
Mayor-Elect, Scarsdale, N. Y. 


v 
Association Meetings Scheduled 


April 17-19—Arizona Public Health Association. Hotel Santa 
Rita, Tucson, Ariz. Secretary, Jane H. Rider, care of 
State Dept. of Health, Tucson, Ariz. 

April 19-20—Illinois Section of A. W. W. A. Hotel Nelson, 
Rockford, Ill. J. J. Doland, Secretary, University of 
Illinois, Urbana, III. 

April 21-22—Montana Section, A. W. W. A., to be held at 
Harve, Mont. Herbert B. Foote, Secretary, Director, 
Division of Water and Sewage, State Board of Health, 
Helena, Mont. In connection with the above, there will 
be held a two-day short course for water works opera- 
tors, April 19th and 20th. 

April 23-28—Oklahoma Water and Sewage Conference. A. & 
M. College, Stillwater, Okla. H. J. Darcey, Secretary, 
Chief Engineer, State Health Department, Oklahoma 
City, Okla. 

April 26—New England Water Works Association. New 
Britain, Conn. Secretary, Frank Gifford, Tremont Tem- 
ple, Boston, Mass. 

April 27-28—Four States Section, A. W. W. A. Washington, 
D. C. (hotel not yet selected). C. H. Becker, Secretary- 
Treasurer, 400 Chestnut street, Philadelphia, Pa. 

May 1—New England Sewage Works Association. Hotel 
Blackstone, Woonsocket, R. I. F. W. Gilcreas, Secretary- 
Treasurer, care of Weston & Sampson, 14 Beacon street, 
Boston, Mass. 

May 4-5—Maryland-Delaware Water and Sewerage Associa- 
tion. Baltimore, Md. A. W. Blohm, Secretary, State 
Dept. of Health, 2411 N. Charles St., Baltimore, Md. 

May 11-13—Pacific Northwest Section, A. W. W. A., to be 
held at Bellingham, Wash. Ernest C. Willard, Secretary. 








Licensing Operators 


INCE April, 1926, there has been on the Statute 
os books of New Jersey a law known as the New Jer- 

sey Licensing Act. This Act requires that operators 
of water purification and sewage treatment plants prove 
that they are qualified to take responsible charge of such 
plants. The licensing of operators is in the hands of the 
Engineering Bureau of the State Department of Health 
—the license being granted only after the applicant has 
proven fitness upon oral or written examination, backed 
by experience and by general qualifications. 

After six years of experience with the Licensing Act, 
constituting a test of its practicability, the State authori- 
ties have within the year modified old rules or added new 
rules covering the licensing of plant operators. Before 
the recent meeting of the New Jersey Sewage Works 
Association, J. B. Baty of the State Department of 
Health explained to its members the more important 
changes in these rules. He said, that the Department 
felt that the new rules were justified on the score that 
these would insure higher grade and better prepared plant 
operators than has been demanded heretofore. The new 
rules recognize eight main classifications of licenses, 
thereby, being more flexible than the old rules. Oper- 
ating experiences and training have been given more 
weight than in the past and what seems a rather impor- 
tant addition to the rules is that which restricts the 
licensee to the operation of a particular plant. 


This last stipulation appears to be one of high im- 
portance to operators in that it will probably prevent the 
displacement of operators, as a political expediency, and 
prove instrumental in keeping the water works and sew- 
erage departments from becoming political foot-balls. 
That this is the intended effect, was seemingly apparent 
from remarks made by H. P. Croft, Chief Engineer of 
the Department of Health, before the Association in am- 
plification of Mr. Baty’s presentation. He said in sub- 
stance, that efforts toward bettering the licensing situa- 
tion had been put forth with a two fold purpose in view. 
The first was that of insuring more efficient operators 
and better plant operation. The other, to make it pos- 
sible for the operator to think more about his work and 
less about his “job” and what would happen to it after 
each election. 

The new licensing rules of the New Jersey Depart- 
ment should command the attention of other organiza- 
tions—state or professional—that are now contemplating 
the drafting of laws pertaining to the licensing of oper- 
ators of plants. After seven years, the idea of licensing 
operators and supervisors of plants in New Jersey seems 
to be increasing in favor—most particularly among the 
operators themselves. The idea is also spreading to other 
sections of the country—Texas and Ohio just now are 
seriously studying the matter, preparatory to framing leg- 
islation making licensing of operators compulsory. 

As pointed out by Mr. Croft, in these times the Licens- 
ing Act has proven of particular value to operators in 
protecting them against the loss of their jobs. Men out 
of employment, who in normal times would not consider 
municipal employment attractive, are now seeking 





through every known channel, including political pres- 
sure, the positions of plant operators and perhaps would 
get the desired position except that someone at city hall 
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suddenly discovers that they are forced to employ only 
licensed men. Thus it is that the license, once considered 
a hardship and a show of authority by the State Depart- 
ment, is now turning out to be an excellent policy against 
loss of positions by operators. 

It was evident in the meeting of the New Jersey Sew- 
age Works Association that the operator felt that the 
Licensing Act was one of the best things that had hap- 
pened to improve his status and that the license was 
somewhat of a combination of professional certificate 
and job insurance policy—and further it might well be 
made to serve as a sort,of union card. The union card 
idea may not appeal to licensed operators in the upper 
range of the eight classifications, but after all union cards 
do have a value. 

Enough has been learned of licensing values to war- 
rant the statement that every state should have a Licens- 
ing Act—and what is equally as important, should see 
that it is enforced. The New Jersey State Department 
of Health Engineering Bureau devotes 10 per cent of 
its time to this phase of supervision of water works and 
sewerage—what’s more it finds that it has paid. 


v 
Improving Convention Exhibits 


C. Northrop of the Special Exhibit Committee of 
the A. W. W. A., to the following effect. 

At the Chicago Convention of the A. W. W. A.—June 
12-16th, it is proposed to repeat, in substance, the ex- 
hibit contest that was held so successfully at the Mem- 
phis convention last year. The Executive Committee of 
the Association of Water Works Manufacturers, in spon- 
soring the Memphis contest, had in mind that it would 
improve the quality of the exhibits and would cause the 
members to take more interest in the displays than be- 
fore. There is no question but that both of these objec- 
tives were accomplished and that is why it is to be re- 
peated at Chicago. 

Again this year there will be three prizes to winning 
exhibitors: First prize, second prize and third prize. In 
addition there will be three prizes to the active members 
who display the most intelligent interest in the exhibits. 
as disclosed in their votes as to which exhibit is consid- 
ered the most instructive for one or another reason. Ex- 
hibits will be planned to attract attention and justify 
study by the visitor preparatory to the voting which will 
decide the three prize winners. 

At Memphis the scheme was new, but even so the in- 
novation brought many visitors to the booths for critical 
examination of the exhibit rather than with the thought 
of being entertained. This year the contest should attract 
an increased number of visitors to booths and the Water 
Works Manufacturers Association is to be commended 
for having started the exhibit contest scheme which is of 
mutual benefit to manufacturers and members. 


JCal 
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A Screenings Digester 
Developed by P. F.T. 


A new scheme of disposal of sewage 
screenings has recently been developed 
wherein the process of fermentation is em- 
ployed, the residue from which is inoffen- 
sive and subject to drying on open beds, 
spreading on land, or incineration without 
odor nuisance. The Pacific Flush Tank 
Company of New York and Chicago have 
perfected a digester for use in this 
process which is described in their Bulle- 
tin No. 111. 

Sewage screenings can apparently be 
successfully femented if the formation of 
the troublesome surface matter is prevented 
by frequently breaking it up and liberating 
the gases. The P. F. T. digester is de- 








The P. F. T. Screenings Digester 


signed to accomplish this by use of a per- 
forated metal or wire mesh_ horizontal 
drum which is revolved and thus com- 
pletely inverts the fermenting mass within 
the closed digester. The mass is thus 
kept thoroughly mixed and wetted and the 
gases are liberated. The units are con- 
structed inexpensively of steel for the 
most part. The raw screenings may be 
continuously or intermittently introduced 
at one end and taken off in a stabilized 
condition at the other end in the same 
manner. A gas dome and seal are pro- 
vided in the top of the digester. Heating 
coils within are provided to obtain the de- 
sired temperature such as is maintained in 
sludge digesters. The digester is a self 
contained unit and is equipped so that the 
digestion drum may be rotated at any prac- 
tical speed, continuously or intermittently, 
and manually or automatically as desired. 

Pilot units of size have been in opera- 
tion since June and November 1930. Giv- 
ing the drum a few rotations twice daily 
with periodic feeding of the raw screen- 
ings has been sufficient to produce satis- 
factory operating efficiencies—screenings 
slowly working their way through with- 
out difficulty. More frequent rotations in- 
crease the fluidity of the mass. 

The Pacific Flush Tank Company have 
issued a new bulletin (No. 111) describing 
the digester, and it contains additional in- 
formation of interest pertaining to screen- 
ings and the disposal of such. Address, 
Pacific Flush Tank Company, 4241 Ravens- 
wood Ave., Chicago, or 136 Liberty St., 
New York City, for a copy. 









Wright Vacuum Filter for 
Sewage or Effluent Filtration 


What is termed a “multiple string dis- 
charge clarifier” in the adaption of the 
Wright Vacuum Filter is now being of- 
fered by Municipal Sanitary Service Cor- 
poration. This equipment has been devel- 
oped by them in cooperation with Arthur 
Wright and Associates. It functions very 
similarly to the Wright filters employed 
successfully for a number of years in 
paper mills for clarifying the “white 
water,” with pulp recovery resulting. It 
contains many of the features of the 
Wright Sludge Filter—which also emp!oys 
strings, arranged much like a multiple 
rope drive belt, for removal of the cake 
formed on the filter. The new filter has 
been especially designed or altered to han- 
dle high rates of liquid flow with small 
solids content such as settled sewages, ef- 
fluents from sprinkling filters, activated 
sludge plants, chemical precipitation efflu- 
ents and even crude sewages after screen- 
ing. Its operation usually entails the use 
of a filter-aid of some sort—paper pulp 
or shredded waste paper produced on the 
grounds with or without coagulent addi- 
tion, being among the best. The filter-aid 
is returned for reuse in the clarifying- 
filtration effect to produce a highly clari- 
fied effluent at minimum cost. The filter- 
aid finally saturated with sewage solids 
is disposed of along with the sludge to 
digesters and thence to vacuum filters or 
sand beds, or it may be directly incin- 
erated. 

Multiple string discharge clarifiers are 
now being installed at the Rockville Center 
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The Multiple String Discharge Clarifier 
Sewage Treatment plant to filter the acti- 
vated sludge plant effluent. 

These filters are available in sizes from 
0.5 to 5 M. G. D. capacities—the largest 
unit requiring but 5 H. P. for operation. 
The filter operation itself produces the 
required vacuum of 6 to 8 inches of mer- 
cury by use of barometric legs. The small 
ground space required for high capacity 
units is attractive as is the positiveness 
of action and results. 

The manufacturers offer to install port- 
able demonstration units as a means of 
evaluating results and setting up perform- 


ance guarantees and costs—this without 
charge to the municipality or obligation to 
purchase. 

For additional information address 
Municipal Sanitary Service Corporation, 
155 East 44th St., New York City. 


The “F err-O-F eeder” an 
Ingenious Device of 


Proportioneers 

The “Ferr-O-Feeder” should be of par- 
ticular interest at this time when ferric 
chloride and other chemicals are gaining 
importance in the sanitation and water 
treatment field. It was expressly designed 
to feed ferric chloride accurately without 
corrosion difficulties. The proportioning 
pump delivering the reagent and all other 
parts in contact with the chemical solu- 
tion are constructed of rubber. The pump 
shown on the right side of the unit illus- 
trated above is of the diaphraghm type. 
Specially constructed live rubber check 
valves, employing the ingenious Bunsen 
principle, are employed. They are positive 





The Ferr-O-Feeder 


closing even though a piece of trash should 
lodge in them. Demounting for inspection 
or cleaning is simple. 

The feed of chemical is variéd by 
changing the length of stroke of the pump 
diaphragms—even to the minute adjust- 
ment of a micrometer screw—and with- 
out stopping any operation. Diaphragm 
heads of various sizes are available for 
ready interchange without disturbance of 
the remainder of the mechanism. By an 
ingenious arrangement of variation of 
length of stroke the accuracy of the 
reagent pump feed is positive and depend- 
able for all settings. 

The “Ferr-O-Feeder” has not the fluid 
motor for its power source such as the 
“Tret-O-Unit” has in its various adapta- 
tions for manual or automatic feeding of 
chemical, but it can be made to feed au- 
tomatically by belt drive connected to the 
pumps delivering the material to be 
treated and is equipped with motor drive 
for manual control. At the Chicago Sew- 
age Works the ‘“Ferr-O-Feeder” auto- 
matically feeds ferric chloride to sludge 
by belt connection to the sludge pumps 
and thus maintains a very constant pH 
value in the conditioning operation. 
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In cases where it is desirable to con- 
trol the rate of chloride feed directly from 
the sludge flow, independent of the sew- 
age pump, the diaphragm type of “Tret-O- 
Unit” actuated by the sludge-operated 
“Roto-Flo”. may be used.. This _ latter 
method would eliminate any inaccuracy of 
feed due to varying overall efficiency of 
the sludge pump. 

“Ferr-O-Feeder” may be obtained in a 
wide variety of sizes, with deliveries rang- 
ing from a maximum of 0.1 gallon to 8 
gallons per minute. Interchangeability of 
various size reagent heads permits adapta- 
tion of these units to meet increased plant 
demands. Adjustment by minute degrees 
permits the operator to maintain a constant 
pH concentration at all times. 

For bulletins describing the “Ferr-O- 
Feeder,” the “Chlor-O-Feeder,” the “Tret- 
O-Unit” and other chemical feed units 
produced by Proportioneers, address them 
at 737 No. Michigan Boulevard, Chicago, 
or write Builders’ Iron Foundry at Provi- 
dence, R. I—the latter being affiliated with 
Proportioneers. 
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Farrel-Birmingham 
Company's Herringbone 
High Speed Gear Units for 
Speed Reduction or Speed 


Increasing 


Standard industrial gear units are de- 
signed for use with electric motors run- 
ning at a maximum speed of 1800 revolu- 
tions per minute. They are satisfactory 
for reducing speed but not for increasing 
speed. 

When a gear unit is required for connec- 
tion to a steam turbine or other purposes 
where the speed of the pinion shaft exceeds 
1800 revolutions per minute the problem 
in the past has been considered as a special 
one. Now, however, W. E. Sykes, Chief 
Engineer of the Farrel-Birmingham Com- 
pany of Buffalo, N. Y., has developed and 
standardized a series of gear units suitable 
for speeds up to 8500 r.p.m. and powers 
from 120 h.p. to 2,500 h.p., with ratios as 
great as 12 to 1 for increasing or reducing 


speeds. 
This new series of gear units is espe- 
cially adapted to serve as speed in- 


creasers for connecting Diesel engines, 
gas engines or other prime movers operat- 
ing at speeds of 225 to 600 r.p.m. to drive 
centrifugal pumps, operating at speeds 
from 1200 to 3600 r.p.m. 

Gear drives in the past have been occa- 
sionally troublesome but during the past 
two years the improved technique of gear 
manufacture and the better understanding 
of the characteristics of speed changing 
gears has made it possible to produce com- 
pletely satisfactory units. 

Precision in gear cutting has made it 
possible to utilize the efficient herringbone 
style pinions and wheels in developing the 
new Farrell-Sykes speed changers. The 
proportion of the gears as regard to the 
number of teeth, pitch, face, face widths, 
etc., are chosen on a scientific basis, special 
consideration as to whether gears are to be 
used for increasing or decreasing speed 
being given. Each pinion and wheel is 
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made of alloy steel and heat treated to 
the proper hardness. The teeth are lapping 
pinions resulting in a mirror-like finish on 
the bearing surfaces of the teeth. 

It now being well known, that high 
speed gear units cannot have a high me- 
chanical efficiency if the gears are allowed 
to run in a bath of oil, the new Farrell- 
Sykes unit is provided with forced lubri- 
cation (7 to 15 Ibs./sq. in.) of all bearings 
and spray lubrication for the gear teeth. 
Axial float of the gears is not necessary 
when precision in manufacture precludes 


inaccuracies. Consequently axial float has 
been eliminated and thrust collars pro- 
vided. 


Rigid gear housing is essential and has 
been provided in the new unit as noted in 
the illustration. Durability and rigidity 
of shafts is insured by the liberal diame- 
ters which also minimizes vibration and 
noise. The new units are of correct size 
to transmit the rated load 24 hours each 
day for 5 years without appreciable wear. 
The gears are liberally designed and will 
carry from 2 to 3 times the rated load 
for periods up to one hour without show- 
ing serious signs of wear—representing a 
high factor of safety to take care of possi- 
ble overloads and possible defective lubri- 
cation. 

The mechanical efficiency of the new 
gear units is from 983 to 98.9% when 
used for reducing speeds and from 96 to 
98% when used for increasing speeds. 

For more detailed information covering 
this improved gear unit write the Farrel- 
Birmingham Company at Ansonia, Conn., 
or Buffalo, N. Y., for descriptive litera- 
ture. 


Novel Adaptation of 
Mercoid Pump Cut-out 
Switch 


A check valve equipped with a mercoid 
flow switch has just been introduced by 
Barrett, Haentjens & Co., Hazleton, Pa. 
This new switch fitted valve is designated 
as the type “M” check valve, and fills a 
long felt need for the flow switch feature. 

The purpose of the switch is to shut 
down the pump in the event that it loses 
its water during operation. The switch is 
connected into the low-voltage coil of the 





Check Valve Showing Position of Mercoid 
Automatic Pump Cutout Switch 








motor starter, and is actuated by the valve 
flap. When the pump is in operation and 
delivering water, the flow through the 
valve raises the flap and closes the switch, 
When the pump loses its water the flap 
falls, the switch opens, and stops the 
pump. 

The switch can be arranged for either 
horizontal or vertical mounting of the 
valve. Literature available upon request 
to Barrett, Haentjens & Co., Hazleton, Pa, 
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A Novel Development in 
Pump Design 


The Pennsylvania Pump & Compressor 
Co. has developed an ingenious method of 
maintaining hydraulic balance in its multi- 
stage centrifugal pumps. The impellers 
of these pumps are arranged so that the 
suction inlets are opposed to each other. 
Where the number of stages is even, as 
in a 4-stage pump, half of the impeller 
inlets face left hand, half right hand. In 
a 3-stage pump, the suction inlet of one 
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Sectional View of Class “OMSB” Five- 
Stage Centrifugal Pump 


impeller faces left hand, the other two 
right hand. In a 5-stage pump, two of 
the impellers have the suction inlets fac- 
ing the left hand, the other three right 
hand. In all pumps, at about the center 
line of the pump, two impellers are direct- 
ly opposed to each other. 

The Pennsylvania method of balance is 
accomplished by placing a properly pro- 
portioned distance bushing between the 
two directly opposed impellers, the diam- 
eter of this bushing being of such value 
as to put the rotating element in complete 
hydraulic balance. In this manner positive 
hydraulic balance is effected over practi- 
cally the entire range of the capacity head 
regardless of the number of stages or 
whether the stages employ an even or odd 
number of impellers. 

Notwithstanding the fact that the pump 

is in hydraulic balance, a ball thrust bear- 
ing is incorporated in the outboard bear- 
ing to take care of unusual conditions such 
as the introduction of foreign material 
and also to insure the proper alignment 
of rotating parts. 
. This method of hydraulic balance has 
several advantages over other devices used 
to secure balance. For further details 
or information, address the Pennsylvania 
Pump & Compressor Co., at Easton, Pa. 


New Infilco Dry Feeder 


The International Filter Company have 
just issued Bulletin 95 describing their 
newest addition to the line of “INFILCO” 
Dry Feeders. This feeder (No. 8) em- 
ploys the positive feed principle using a 
knife fitted in a stationary ring to cut off 
a section of the revolving cylinder of 








The New “Infilco” Dry Feeder No. 8 


chemical emerging from the cylinder and 
supported on a revolving table. 

The new feeder is designed to feed very 
small quantities of chemical with extreme 
accuracy—or it can be set to feed sub- 
stantial amounts if so desired. It is prac- 
tically dust tight and the Vortex-Mixer 
supplied with it assures thorough and 
prompt wetting of such materials as the 
powdered carbons and other chemicals 
that tend to float. It also draws dust down 
into the discharge through the suction 
created by the vortex effect, thereby in- 
creasing the cleanliness of the operation. 
Powdered carbon can be fed at any rate 
between 1 ounce and 50 lbs. per hour; 
hydrated lime—from 2 ounces to 100 Ibs. 
per hour; alum—from 8 ounces to 150 
lbs. per hour. 

Write International Filter Company, 59 
East Van Buren St., Chicago, Ill., for Bul- 
letin No. 95. 


The Dorrco Sewage 
Distributor 


A new, self-propelled, revolving sewage 
distributor, requiring hydraulic heads as 
low as 12 inches, is being manufactured 


Sprinkling Filter, Escanaba, Mich. The Dorrco Distribution in Operation Is 150 Ft. Wide. Note Fan-like Sheet Sprays from Nozzles. 


by The Dorr Company. The American 
manufacture follows a practice well estab- 
lished abroad, where for many years sani- 
tary engineers have recognized that the re- 
volving type of distributor more fully 
utilizes the bed area, is less odor producing, 
requires less head and gives better por- 
formance than fixed spray nozzles. 

The Dorrco Distributor consists of four 
chief parts: a stationary central column 
and base supporting the revolving mechan- 
ism; a rotating central column and man- 
fold, concentric with and supported from 
the stationary column; a set of either two 
or four distributing arms, extending ra- 
dially outward from the rotating column. 
A series of adjustable spray nozzles, ex- 
tending along each distributing arm, apply 
the sewage evenly over the bed in thin, 
transparent sheets rather than as jets. The 
revolving column is supported by a cap 
which is carried by a single combination 
radial-thrust, self-aligning, roller bearing, 
mounted on the top of a stationary cen- 
tral column. The radial distributing arms 
are supported by steel cables shown in the 
illustration. 

The distinctive feature of the Dorrco 
Distributor, which is said to contribute 
more to its efficacy than any other single 
item, is the adjustable flat spray nozzle. 
From it the sewage issues as a thin fan- 
like transparent sheet. Due to their stag- 
gered positions on the rotating distributing 
arms, the sprays wet overlapping areas, 
assuring the complete utilization of the 
surface of the bed at each revolution. The 
total absence of partially wetted spots on 
the bed surface also effectively discour- 
ages the breeding of flies, because the 
filter fly does not breed on continuously- 
wetted surfaces. The nozzles are readily 
adjusted in the field, both as to volume 
of sewage passed and as to the shape and 
thickness of the spray. Volume adjust- 
ment is secured by rotating the nozzle on 
the arm, thus blanking off a portion of the 
orifice milled in the arm itself. Shape ad- 
justment is had by bending the flexible 
lip of the nozzle. Nozzle clogging is mini- 
mized by using a few large milled slots 
in place of a larger number of small holes 
and by leaving both ends of the nozzle lip 
open so that the simple sweep of a stick 
or screw driver will remove any obstruc- 
tion which happens to lodge between the 
nozzle casting and its flexible adjustable 
lip. 

The rotating distributor is available in 
a wide range of sizes. The largest de- 
signed to date having a diameter of 180 
feet and capable of serving a contributing 
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population of about 11,000 persons. The 
distributor may be fed from an _ auto- 
matic dosing siphon or directly by a pump 
and in either case satisfactory operation 
may be secured with a. head of 12 inches 
of water. The discharge through the noz- 
zles provides all of the tangential force 
required to rotate the arms even though 
wind is blowing. 

Several Dorrco Distributors have already 
been placed in operation at American 
plants and additional information will be 
gladly supplied by The Dorr Company, 
Inc., 247 Park Ave., New York City. 
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WITH THE 
MANUFACTURERS 


Oxweld Welding Rods 
Published by the Linde Air 
Products Company 


This 16 page booklet has been prepared 
for the purpose of setting forth in non- 
technical terms facts regarding oxy-acety- 
lene welding practice employing welding 
rods of various composition. In the early 
days of oxy-acetylene welding and cutting, 
methods and apparatus were extremely 
crude compared to the skillfully designed 
and highly efficient equipment of today. 

There is a welding rod for every pur- 
pose; there are several steel rods, several 
bronze rods, several aluminum rods. This 
booklet was written in order that the 
user may know exactly what rod will give 
successful results for his particular work. 

This rod booklet is one which should be 
of great value to anyone doing welding 
work. It gives a complete and compre- 
hensive view of welding rods, their uses, 
and their various advantages. Write to 
the Linde Air Products Company, 30 East 
42nd St., New York City, for a free copy. 


v 


Water Meter Institute Issues 
Booklet on Metering 


“The Business Basis of Metered Water” 
is a recently prepared 48 page booklet con- 
taining concrete data pertaining to meter- 
ing of water. Opinions of authorities con- 
cerning the value of metering, supported 
by data covering the per capita consump- 
tion and water works economies as dis- 
closed by actual case histories of metering, 
is presented. A copy of this informative 
publication may be had without charge by 
addressing The Water Meter Institute at 
1427 Eye St., Washington, D. C. 
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Link-Belt Co.’s Diorama of a 
Sewage Treatment Plant to 
Be Exhibited at Chicago 


Exposition 

When the Century of Progress Exposi- 
tion opens in Chicago in June, visitors will 
have the opportunity of seeing, as a part 
of the display by Link-Belt Company of 
Philadelphia, a diorama depicting an 
idealized Link-Belt equipped Sewage 
Treatment Plant. 

In the above illustration this diorama 
is shown in the making. Alfred A. Besel, 
the artist conceiving and supervising the 





Diorama of Sewage Treatment Plant 
for Century of Progress Exposition. 


work, and Albin Frohne, model maker, 
who frequently finds it necessary to use 
a magnifying glass in working on the 
more minute parts, are the two men in 
the picture. 

Each diorama will be a combination of 
an oil-painting background, and a minia- 
ture model in the foreground, reproduced 
true to the major mechanical details of the 
actual machine portrayed. The model and 
painting form a blended unit which is 
neither picture nor model, but both. 

“The diorama will be exhibited in the 
General Exhibits Building. 
Artist and Model Maker at Work on a 


New Literature Issued by 
Municipal Sanitary Service 


Municipal Sanitary Service Corporation 
of New York has recently issued the fol- 
lowing new pamphlets descriptive of 
equipment manufactured by them: 

*Wright Vacuum Filter for Sewage Fil- 
tration (multiple string clarifier). 

*Schofield Combination Bar and Fine 
Screens—Automatic and Self Clarifying. 

String Discharge Vacuum Filter for 
Sewage Sludge. 

M. S. S. Disc (fine) Screen for Sewage 
(R. Wurl Type). 

M. S. S. Pneumatic Ejector System for 
Screenings, etc. 

Decarie Screenings Incinerator—Water 
Jacketed Type. 

(*Recently developed equipment.) 

Copies of any or all of these pamphlets 
are offered gratis by the Municipal Sani- 
tary Service Corporation, at 155 East 44th 
street, New York City, or may be had by 
addressing Water WorKS AND SEWER- 
AGE, 


W.H. Wendler of Dallas 
Dies in his Sixth Year of 
Service with Leadite 


Company 

Mr. Walter Hugh Wendler, Southwest- 
ern representative for The Leadite Com- 
pany, died March 27th at the age of 30. 

Mr. Wendler had been connected with 
The Leadite Company for six years and 
prior to this connection he had been on the 
engineering staff of the Texas State Board 
of Health. 

Mr. Wendler was a member of The 
American Society of Civil Engineers, The 
American Water Works Association and 
was widely known and liked in the terri- 
tory which he traveled for The Leadite 
Company. He leaves a widow, mother 


and 16 months old son. 
’ 


Activated Carbon the 
Modern Purifier 


A new booklet, “Activated Carbon the 
Modern Purifier,” has just been prepared 
for free distribution by Industrial Chem- 
ical Sales Company, makers of “NU- 
CHAR”—the powdered active carbon 
which contains 92,500,000,000 particles of 
carbon in each gram. The new brochure 
covers the many uses of activated carbon 





ACTIVATED 
CARBON 














Front Cover of Booklet 


in addition to the newer developments in 
its application to water purification. 

Three reprints of recent mailing have 
also been received: 

“The Activated’ Carbon Method of 
Water Treatment,” by F. E. Stuart, is a 
review of the present Status of the art 
of water treatment with powdered carbon. 

“Experiences with Activated Carbon,” by 
George R. Spalding, Supt. of Filtration, 
Hackensack Tester Co., who was the first 
to successfully apply powdered carbon in 
water treatment practice. 

“Experiences with Powdered Carbon at 
Olean, N. Y.”, by S. D. Poarch, Super- 
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intendent of Water Works at Olean, N.Y 
who has found savings on chemicals es 
sult from its use. 

These and other reprinted articles by 
water-works men, recounting the uses and 
value of powdered activated carbon, are 
available for the asking. Industria] Chem. 
ical Sales Company, New York Central 
Building, 230 Park avenue, New York, 
will be pleased to see that you get them, 
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International Pipe Company 
Opens New Offices 


International Pipe and Mining Company, 
Inc., of New York and San Francisco 
announce that the name of the company 
has been changed to the Ipamco Pipe Cor- 
poration, with new offices in the Lincoln 
Building at 60 East 42nd street; New 
York. The San Francisco offices are in 
the Kohl Building at 406 Montgomery 
street. 


Arthur Wright and 
G. W. O’Keeffe Join 
Forces in New 


Organization 


Arthur Wright and George W. O’Keeffe 
have formed an organization to be known 
as Arthur Wright & Associates, equip- 
ment and process engineers. Their main 
office is at 155 East 44th St., New York 
City, with a branch office at 1580 Macadam 
Road, Portland, Ore. Other offices are to 
be established throughout the United 
States and Canada. 

They will act as general sales repre- 
sentatives for Filtration Engineers, Inc., 
Newark, N. J., and will aim to render an 
expert engineering service on all problems 
involving filtration in any of the process 
industries and the sanitary field. 

Mr. Wright has been specializing on 
filtration problems for more than 20 years 
and is the author of a well-known treatise 
on the subject. Mr. O’Keeffe brings to 
the organization an experience of 15 years 
as an expert in drying and filtration prob- 
lems. The aim of the new organization 
will be to adapt exactly the right machine 
to each particular industrial or sanitary 
engineering problem presented for solu- 
tion. 

Experience has shown that the proper 
functioning of process equipment is de- 
pendent upon the control of the material 
in process so as to enable the machine to 
maintain its economy and efficiency. In 
such work Messrs. Wright and O’Keeffe 
have played a big part in the successes 
established to date, and the new organiza- 
tion proposes to continue this particular 
branch of engineering with even greater 
intensity. 


Burns &McDonnell Open 


Cincinnati Office 

Burns & McDonnell, Engineering Com- 
pany, of Kansas City and Los Angeles have 
opened an office at 612 Dixie Terminal 
Building, Cincinnati, Ohio. This office will 
be in general charge of C. F. Lambert, 
member of the firm, with H. J. Rosson 
as office manager. 
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| age and Industrial Wastes 
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“ISCO” 


Ferric Chioride 


In the Filter Plant it is an ef- 
fective and economical coagulant. 
Ferric Chloride works fast— 
requires less mixing and settling 
time. 

In the Sewage Plant it is an 
aid to rapid sludge drying. Ap- 
plied to crude sewage it will in- 
crease settling tank efficiencies 
and reduce loadings on sprinkling 
filters and other secondary units. 
Ferric Chloride treatment fol- 
lowing sprinkling filters will pro- 
duce a sparkling final effluent 
from humus tanks. 


“ISCO” 


CHLORINATED LIME 


For sterilization of water supplies 
or swimming pools, and for chlor- 
ination at sewage plants, provides 
a safe, convenient treatment with 
less total chlorine required. 


“ISCO” SERVICE 


“TSCO” now employs a full-time 
Sanitary Engineer-Chemist. May 
we give you further information 
backed by experience and service? 





Write for full particulars. 
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for conduit work. 
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STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—whe else will do this? 
We also make «2 Rod that will float. Alse rods with wheels 


Slip together sideways 
-~ atongle ~~~-- 
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1614 Locust Street . 
129 George Street . ° . . 
Box 581 . ‘ . . ° . 





AND conpurr RODS rer 


No Deep Shoulder Cut for Couplings. Rods retain full size 


Investigate our JUMBO ROD modern hotel, world-famous for its distin- 


W. H. STEW ART center of the club, bank, theatre and retail 


Cfiherefore No Duty for Purchaser to Pay. BELLEVUE STRATFORD 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO CLAUDE H. BENNETT, General Manager 


%, 















One finds at the Bellevue-Stratford, a combi- 
nation much sought for by travellers;—a 








guished hospitclity—that is located in the 





: ST. LOUIS, MO. district and close to all important transporta- 


. BOSTON, MASS. ‘ 
JACKSONVILLE, FLA. tion lines. Rates consistent with present times 
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ENGINEER—Recently Professor of Engi- 
neering in a southern technical school; 
7 years’ experience in manufacture, in— 
spe ction and installation of cast iron pipe; 

5 years’ experience in geological work, 

well-drilling, etc. Experience covers pipe- 

line design, hydraulic and sewerage cal- 
culations, survey and construction of 
pipe—lines, pump—house equipment, water 
supply conditions east of the Rockies 
from geologic and use standpoints. Ad- 
dress “G. H.,” % Water Works and Sew- 
erage, 400 Ww. Madison St., Chicago, Il. 





CIVIL AND SANITARY ENGINEER— 


Registered; B. S. in civil engineering; 
over 22 years’ experience with the inves— 
tigation, design, actual construction, pur- 
chase and installation of equipment, ap— 
praisal, estimating and operation of 
water supplies, filtration plants and sew- 
age disposal works. The last eight years’ 
work includes the design, construction 
and operation of sanitary works in Eu- 
rope. References and details of experi- 
ence may be had upon request. Age 45. 
Address “L. A. G.,” % Water Works and 
Sewerage, 420 Lexington Ave., New. York 
City. 





REGISTERED CIVIL ENGINEER—Exec- 
utive, having been for eight years in 
sanitary and municipal work, including 
four years as city manager. Latin—Amer- 
ican experience investigating water sup-— 
plies. Executive experience in manage-— 
ment. Now serving as executive direc-— 
tor of a technical relief organization. 
Member of the A. W. W. A., Assoc. 
Member of the A. S. C. E. and author of 
a number of technical articles. Address 

“J. F. P.,”’ % Water Works and Sewer- 
age, 420 Lexington Ave., New York City. 





WATER WORKS SUPERVISING CHEM- 


IST desires position as chemist in charge 
or superintendent of water works. Nine 
years’ experience in the treatment and 
conditioning of water for human con-—- 
sumption and commercial use. Has had 
experience with water softening and the 
control of boiler feed water. Graduate 
chemist. Age 31. Married. Location im-— 
material. Salary secondary to position 
with a future. Address “J. F. S.,’’ care 
of Water Works and Sewerage, 420 Lex- 
ington Ave., New York City. 


























CONSTRUCTION ENGINEER — Twenty 

years’ experience in water purification 

POSITIONS WANTED 4 = sewage ——, o nat ten having 

: en starte een spent in the field with broad ex- 
This ee has ne Wat. perience on both small and extra large 
as a service to those mn the ater jobs as resident engineer or superintend- 
Works and Sewerage Fields. We ent for contractors. Desire position with 
hope they will make use of it. The —_—e Se yo ggg Mm contractor 
7 ° ° who go after big jobs. cation imma- 
notices are inserted without charge. terial, but salary a consideration. Ad- 
dress “E. B. A.,”” % Water Works and 








CIVIL ENGINEER — 28, technically edu- Sewerage, 400 W. Madison St., Chicago. 


cated, with nine (9) years of practical : 
experience, five (5) in municipal and SANITARY AND CIVIL ENGINEER, 239, 





federal water works construction. De- married; B. S. from Iowa State College; 
sires to make connection in or around M. S. from West Virginia University; 
New York City. Reply to “W. F. S.,” % registered professional engineer, Iowa; 4 
Water Works and Sewerage, 420 Lexing- years’ practical experience, 2 years re- 
ton Ave., New York. search and assistant teaching. Location 





immaterial. Address “E. T. R.,’’ % Water 
CHEMICAL ENGINEER AND CHEMIST Works and Sewerage, 400 W. Madison St., 





with eleven years’ experience in water Chicago, IIl. 

purification and water softening, also : 
registered professional engineer of New ENGINEER — AGE 25, AMERICAN; 
York state with operating, laboratory graduate of Wisconsin School of Mines 
and specification experience covering mu— in geological and mining engineering, 
nicipal water supplies, boiler feed water May, 1931. Have a very excellent theory 
treatment and swimming pools. Perma- of engineering to build on and am a 
nent or temporary position desired. Ad- willing worker. Desire connections in 
dress “C, E. A.,”” % Water Works and engineering departments, water works, 
Sewerage, 420 Lexington Ave., New York sewerage or research organization. At 
City. present have charge of a small water 





PROFESSOR, REGISTERED ENGINEER, W0rks system. Excellent references. Ad- 
wants university or college connection to dress “R. J. H.,” % Water Works and 
install or build up department of sani-—- faite 400 West Madison St., Chicago, 
tary and municipal engineering. Wide, Ml. 
successful field experience in addition to 
educational work. Copame of heading GRADUATE CIVIL ENGINEER with ex- 





engineering division. Good executive, tensive field and office experience; special 
cooperator and organization builder. Will training in estimating. Particularly ex- 
produce results. Address “E. W. M.,”’ % perienced in pipe installations of all 
Water Works aid Sewerage, 400 W. Mad- sorts, including gas, water and sewerage. 
ison St., Chicago. Wishes position with city manager or 





: : on wit _ 
SUPERINTENDENT OF PURIFICATION ¢ngineer. Location immaterial. Box 60, 
or control chemist, or a combination of % Water Works and Sewerage, 400 W. 


the two, in a small or medium sized Madison St., Chicago, Iil. 
plant. Technically educated in hydraulic 
water supply, water purification, water EXPERIENCED DESIGNER on water 





softening and chemistry. Will contract works and sewerage. Have been with 
the operation and supervision of a small some of the country’s leading sanitarr 
or medium sized plant. Employed at engineering firms. Age 37; married; As- 
present and for the past eight years as soc. Member A. S. C. E. and Member of 
superintendent and control chemist of A. W. W. A. Have been in responsible 
small plant. Address Box 3000, % Water charge of design. Address “P. M. 

Works and Sewerage, 400 W. Madison St., % Water Works and Sewerage, 400 Ww. 


Chicago, Ill. Madison St., Chicago, IIl. 
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SIMPLEX 


Venturi Type Meters 
Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 





= 
Simplex 
Indloating WRITE FOR 
Naor Retlter spteeariaieed 








SIMPLEX VALVE & METER CO. 
6743 Upland Street 
Philadelphia, Pa. 





BANISH SLUDGE DIFFICULTIES 


Sludge disposal becomes a simplified proc- 
ess when the String Discharge Filter is used. 
Drying beds and digestion tanks can be elim- 
inated, and the sludge never requires stor- 
age, as it can be treated as quickly as it is 
produced. 


The String Discharge Vacuum Filter will 
dewater sludge of any kind—fresh, activated, 
digested—or a combination of sludges in- 
cluding fine screenings. Its operation is eco- 
nomical, odorless, clean and quick, requiring 
no manual handling of the sludge whatsoever. 


The space required for installation is but 
a fraction of that required for any other 
method, and its cost is more than offset by 
the omission of sludge tanks and drying beds. 


Write us for 
complete details 














MUNICIPAL SANITARY SERVICE CORP. 


155 East 44th Street New York City 





“The Filter with the Strings” 

















ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 




















Cast Iron Pipe 


Bell and Spigot type 
Sand Cast 
Long Lengths 


MeWane Precalked Joints or Open Bell 
Sizes: 114 thra 12 inches. Fittings. 


POURED SiMuLy, 
on > DPACHFIC 
SR STATES 







New York Chicago Kansas City Los Angeles 
San Francisco Denver Portland, Ore. Dallas 
Salt Lake City 


JAEGER fer: 
PU M PS Pines” = 


sh 


buys 10,000 Gal. 


Size Complete 


Write for new 
catalog, new 
low prices to 
The JAEGER 
MACHINE 
co 


224 Dublin Ave. 
COLUMBUS, O. 





















ONLY GLASS STANDARDS 
p aecses ACCURATE 
AND 


Noted authorities and all leading firms of 
the water supply field are using the Hellige 


CHLORINE non-fading, and, therefore, permanently reli- 


able, glass standards and handy Hellige 


CONTROL Comparators as they offer exclusive features 


and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. Complete $15.00 and up. 





Write today for detailed information. 


HELLIGE Inc. 


179 EAST 87 STREET, NEW YORK,N.Y. U.S.A. 



























































[100K JOINT 
Concrete Pipe 


PRESSURE - SEWER - CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 


















STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
Ps styles, sizes and weights. 
a Write for Catalog and Prices 
SOUTH BEND FOUNDRY CC. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 











CLEARING HOUSE 


20% Off —Rebuilt Transits and Levels 


Best selection in United States. Every 
Instrument overhauled in our own factory. 
Sold subject to field test. Convenient pay- 
ment plan. Your old instrument taken in 
trade. Write for our list. (WSC74). 


WARREN-KNIGHT CO. 
Makers of Sterling Transits and Levels 
136 N. 12th Street Phila, Pa. 


















FOR SALE 
160 FT. PORTABLE CURTIS 
COMPRESSOR 


Factory —— and guaranteed equal 
to new. Bargain. 


CURTIS PNEUMATIC MCHY. CO. 
1973 KIENLEN ST. LOUIS, MO. 
















Filtration Oil Bound Water Paint 
SAND--LINDEX 
Specification Grade —Powder Form— 
Bulk or Bags png BR 
Lime, Chlorine. 
Mines and Mills; TAMMS SILICA CO. 99. y, La Salle 
Ottawa, Illinois Chicago St., Chicag 














Liquidating 
NEW CAST IRON PIPE 


All Sizes Bell and Spigot—Flange and Universal 
New Pratt & Cady 14” and 16” Values 
New Hydrants—A. P. Smith and R. D. Wood 
Rails, Spikes, Nails and Castings 
Beams, Wire Cable and Miscellaneous Equipment 


AT A SACRIFICE 
ACORN IRON AND METAL CO. 


Tennessee and Mediterranean Ave. 
ATLANTIC CITY, N. J. 

















WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


Gentlemen: 


is enclosed. 





WATER WORKS PRACTICE 


A Manual Issued by the American Water Works Association 


Comprehensive Authoritative Complete 


Twenty-six chapters and an Appendix presenting stand- 
ard forms, procedures, specifications and contracts in- 
cluding all phases of collection, quality, treatment, dis- 
tribution, financing, management, fire protection, etc. 


More than 800 pages, $5.00. 
ee a a a a ec ee a USE THE COUPON---—-—-—-—-—-—-—-~—-—--------- 


[] Please mail me a copy of WATER WORKS PRACTICE. My check or money order for $5.00 


oeeer eee eee eee eee eee ee eeeeeeeeeeeeeeeees 


OP © FWSCOCOCDASHERE CESS COD CHS 610666066594 OC CCF HC OCOCKH6C FSH COE ECH HOEKECOCHOO OCHO. E ODOT ODTE.E CEES 





ese eeee eee eee reese eer eee reeeeeeeeee ee 























l 


Water Works and Sewerage—April, 1933 49 


A. nnouncing 


aNhW BOOK 


that every water works operator should have 


WATER 


PURIFICATION 





ITI 


IV 


VI 


VII 


I COAGULATION 


Time of Mixing, Floc Char- 
acteristics, pH Control, Col- 
or Removal, Iron and Lime 
Coagulation, Use of Sodium 
Aluminate, Manganese, Co- 
agulation Control. 


SEDIMENTATION 


Effect of Settling on Plant 
Centrol, Cross - Baffled 
Basins, 


FILTRATION 


Filter Beds, Rate Controll- 
ers, Filter Washing, Care of 
Filter Beds, Mud Deposit 
Formation, Sand Grading, 
Air Binding, Sand Cleaning, 
Filter Control Records. 


DISINFECTION 


Chlorination, Ultra Violet 
Ray and Ozone Treatment. 


TASTES AND Opors 


Superchlorination, Chlora- 
mines, Activated Carbon, 
Aeration, Permanganate, 


Algae Control. 


CoRRECTIVE TREATMENT 
PH Control, Effect of Cor- 
rective Treatment. 

PLant Controt Data 


Standards of Purity. 

















$] 2 








POST PAID 

















CONTROL 


A Short, Non-Technical, Practical 


Handbook and Guide for 
By 
EDWARD S. HOPKINS 


Principal Sanitary Chemist, Bureau of Water Supply, Baltimore, Md. 


Informative, 


the Plant Operator 


number of years. Its audience is the plant operator. It is particularly designed to 
meet his needs. It is a book of simple discussion and simple directions. It aims to 
present the practical, usable facts in systematic form. 


T= is a handbook for which there has been genuine need in the water-works field for a 


ABEL WOLMAN SAYS: "The number of texts of a purely operating character is decidedly 
limited. Those that are good are somewhat out of date, and therefore, this volume fills a 
current need. : | 


“No matter how well designed a water treatment plant may be, its product is dependent 
to a great degree upon the efficiency of the man operating it. To improve and guide 
the operator is the primary function of this book. It is designed, in simplicity of language 
and arrangement, to meet the needs of the rank and file. It should lighten the load on 
many control agencies and should stimulate the already conscientious operator, whose task 
is so well done and so rarely given public recognition, to higher levels of performance. 


The book should be on each operator's desk.” 
—Excerpts from the Foreword 


on ee ee ee ee ee ee ee ee ees USE THE COUPON oe ee ee a 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, II. 


Gentlemen: 
Please mail me a copy of WATER PURIFICATION CONTROL. My 
check or money order for $1.75 is enclosed. 


PUREE igs 5s cc civicda tans oes evokdipen sep epeakta thee thes eee cen iintesteieun on 
ple: 3 PETE CPE TOOT TP e TT ee eS tee eee ETT ee et 
























































ne ee 


wore she 








SOME RR Reg AE Seay 


Water Works 






and Sewerage—A pril, 1933 











AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Contractor to Federal, State, County and Municipal Government Depts., 


Large Corporations—Private and Industrial Interests 


WE HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 
CONTOURED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 
Send for our Folder—‘‘The Third Dimension in Aerial Photography” 
“= Submit Projects for Contract Prices 


Lansing, Michigan 








Metcalf & Eddy 


Engineers 

Water, Sewage, Drai e 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu. 
ations. 


Statler Bldg., Boston. 





Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles B. 

Burdick, Louis R. Howson, 

Donald H. Maxwell. 

Water Works, Water Purifi- 

cation, Flood Relief, Sewer- 

age, Sewage Disposal, Drain- 

age, Appraisals, Power Gen- 

eration. 

Civic Opera Building. Chi- 
cago. 





Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, ater Purifi- 
cation, Slectric Lighting 
Power Plants, Valuations. 
Special Investigations, Re- 
ports and Laboratory. 
BH. B. Black. N. T. Veatch. 
r 


Jr. 
Mutual Bldg., 
Kansas City, Mo. 





H. Burdett Cleveland 
Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industria] 
Wastes, Design, Reports. 
Consultation, Investigation, 
Evaluation of Works, Super- 
vision of Construction. 
Transportation Building. 

225 Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations 
Kansas City. Mo.. Interstate 

Bldg. 
Western Pacific Bldg., 
Los Angeles, Cal. 


Chicago Testing Labora- 
tory, Inc. 
and affiliated 
Otfenge Paving Laboratory, 
nc. 
Consulting and inepecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
636 Lake Shore Drive, 
Chicago. 





H. O. Chute 


Chemical Engineer 

Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 
Products. Specialist in Mult 
iple Effect Evaporation. 


50 Bast 4ist Street, 
New York City. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Develonments. Expert Ex- 
aminations and Reports. 

1046 Spitzer Bldg., Toledo, O. 





A. W. Dow 


Chemical Engineer 
Consulting Paving Engineer 
A. W. Dow, Ph. B., Mem 
Am. Inst. Ch. Engrs. 
Asphalt, Bitumens, Paving. 
Hydraulic Cement, Engineer- 
ing Materials. 

801 Second Avenue, 

New York City. 








The J. N. Chester Engrs. 


J. N. Chester 
J. F. La Boo 


J. T. Campbell 
E. B. Bankson 
Conaulting Hydraulic, Sani- 
tary and Valuation EDngi- 


neers. 
Clark Bidg., Pittsburgh, Pa. 





Fowler, Charles Evan 


Consulting Civil Engineer 

M. I. Am. C. E. 

M. Eng. Inst., Can. 
S AND 


BR ARTISTIC 
STRUCTURES. 
FINANCING FOR GOOD 
PROJECTS 


5 West 63rd St., New York. 





Fuller & McClintock 
Engineers 


George W. Fuller 

James R. McClintock 

F. G. Cunningham 

C. A. Emerson, Jr. 

Elmer G. Manahan 

W. Donaldson 

E. W. Whitlock 

Water Supply, Water Purifi- 
cation, ewerage, Sewage 
Disposal, Garbage and In- 
dustrial Wastes Problems, 
Valuation and Rate Regula- 
tion of Public Utilities. 

170 Broadway, New York. 





Hall, B. M., & Sons 
Civil, Mining and Hydraulic 
Engineers 


Southern Water Powers 
Drainage 
Irrigation 


Peters Bldg., Atlanta, Ga. 





Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 


112 East 19th St., New York 





A. Elliott Kimberly 


Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater Softening. 
Sewerage, Sewage Disposal, 
Sewage Treatment, aste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. a 


568 East Broad St., Colum- 
bus, Ohio. 





Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 


Pittsburgh, Pa. 





Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
3altimore, Maryland. 





Potter, Alexander, C. E. 
Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Dis- 
nosa!l. Water Supply and 
Purification. 


50 Church St., New York. 





Malcolm Pirnie 


Engineer 


Malcolm Pirnie, 
Charles F. Ruff. 


Water Supply, Treatment 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation. 

Valuation and Rates. 


25 W. 48rd St., New York. 
N. Y. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Blectric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, Ill. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 

Investigations. 


> ji Highland Ave., Buffalo. 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 


















WATER WORKS THRIVE 


ON A FLOCCULATED FEED 
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- The Hamilton, Out. water works employs Turbo Mixers for flash mixing with alum and jour Dorrco Duplex Flocculators for flocculation ahead of 

dimentation and filtration. The plant was designed by W. L. McFaul, city engineer, and was built by H. W. Yates Construction Co. of 
Hamilton and Toronto. 

. Contemporaneous literature on water works practice, appearing concurrently in the technical press, emphasizes the 
immediate need for a better prepared feed to sedimentation basins and rapid sand filters. The writings of authorities 
indicate practical unanimity on this vitally important problem of chemical treatment and floc formation. 

The optimum condition is, first, a rapid and complete dispersion of the reagent through the water and second, a 
fairly long mechanical mixing of the treated water to promote the growth of flocs of the desired size and structure. 

Water treated in Dorrco Flocculators is subjected to the The results below speak for themselves and show that 


following mechanical treatment and consequently is ideally the ideal conditions mentioned above have been realized 


conditioned for subsequent processing. in practice. 


® Building of flocs of uniform size and structure @ A reduction in chemical consumption 


, ® Entrapment of fine impurities by circulating flocs @A more quickly settling floc 


® Return of flocs to feed to form seed and nuclei @ A longer filter run 


® Variation of degree of agitation at will @ Less power consumption 





. . Eight months’ operation at Richmond, Va., at 30 M.G.D. shows a saving of 4000 Ibs. alum per day, twice the former settling rate, 


12 per cent longer filter runs and a power consumption of only 6 KWH per M.G. 


THE DORR COMPANY, INC. 


ENGINEERS @ 247 PARK AVENUE, NEW YORK 
DENVER CHICAGO LOS ANGELES TORONTO 
Affiliated with OLIVER UNITED FILTERS INC. Engineers 








Dorr technicel scrviecs end ecuipment are available fror: the following compenies: 
HOLLAND: Dorr-Cliver tl. V. The Haguc ENGLAND: Dorr-Cliver Company Ltd., London GERMANY: Dor:-Cliver Gesellschaft, m. b. H. Berlin 
FRANCE: Soc. Dorr-Oliver, Paris AUSTRALIA: Crossle & Dut Pty. Ltd., MelSourne JAPAN: Andrews & Georse Co. Inc., Tokyo 
SOUTH AFRICA: Edward L. Bateman Pty. L:d., Johannesburg 
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Ty Phoid Prey 






































RK STATE HAS DONE— 
Any Community Can Do 


Typhoid fever is largely water borne and no water supply is 
permanently safe from pollution. Fortunately adequate chlorination 
is a sure safeguard against water borne disease transmission. 





W &T, with twenty years experience in the manufacture and 
installation of over 16,000 chlorine control units, with a nationwide 
technically trained service organization, will gladly suggest ways in 
which you can duplicate New York’s performance by using liquid 
chlorine to sterilize EVERY DROP of drinking water. 





Write today for that interesting story ‘“What is Pure Water?’’ ‘The Only Safe Water 


is a Sterilized Water” 


WALLACE & TIERNAN CO., inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 
NEWARK, NEW JERSEY Branches in Principal Cities 
Main Factory — Belleville, N. J. 





